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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeObHomy mnpenmery "buonorus" (manee - Ouosorusi) Ha
ypOBHE cpeaHero oOiiero odopa3oBaHusi pa3paboTaHa Ha ocHoBe dDenepanibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumny,
OI'OC COO, Konuemnuuu mnpenonaBaHusi yuyeOHoro mnpeamera «buomorus» u
OCHOBHBIX TOJIOKEHHH (eiepanbHoil pabouel mporpaMMbl BOCIIUTAHMSL.

VYyebnsiii npeamer «buonorus» yriayOnéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJJHUM M3 KOMIIOHEHTOB TMpeAMeTHOU obnactu «EcrecTBeHHO-
HayuHble mpeaMmeTsl». CormacHo mnonoxenmsiM DPI'OC COO mnpodunbHbIe
y4eOHbIE MPEIMEThI, U3y4aeMble Ha YriayOJE€HHOM YpOBHE, SIBISIOTCS CIIOCOOOM
muddepennman  oOydeHUss Ha YpOBHE CpeAHero ooiiero oOpa3oBaHUA U
OpU3BaHbl O0ECHEUUTh MPEEMCTBEHHOCTh MEXJIY OCHOBHBIM OOLIUM, CPEeIHUM
o0IINM, CPEeTHUM MPO(EeCCHOHANBHBIM U BBICHINM 00pazoBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YUYEOHBIX TMPEIMETOB JIOJMKEH OBITh OpPUEHTHPOBAH Ha
IPUOPUTETHOE pelIeHNEe O00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIUX
3a/1ay, CBA3aHHBIX C MpodopueHTanred 00y4arouuxcsi U CTUMYJIMPOBAHUEM
UHTEpeca K KOHKPETHOM O0JIACTH HAy4YHOI'O 3HAHUA, CBA3aHHOrO ¢ OWOJIOrHEH,
MEIUIUHOM, SKOJIOTUEN, ICUXO0JIOTUEN, CHOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo ydeOHoMy mnpenmery "buomorusa" maér mpeacrtaBieHHe o
Heau M 3ajadax u3ydeHusi yueOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YPOBHE, OomnpeaesieT o0si3aTeNbHOe (MHBapUAHTHOE) TPEAMETHOE CO/IEPKaHUE, E€ro
CTPYKTYpUPOBaHHE 1O pa3fenaM W TeMaM, paclpelesieHre Mo Kiaccam,
PEKOMEHIyeT MOCJIeI0BAaTeIbHOCTh H3yUeHUs ydeOHOro marepuana ¢ Y4EToM
MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO Tpolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamme mno Ouonoruu
peanu30oBaH MPUHLIMI TPEEMCTBEHHOCTH C HU3yYEHHUEM OWOJOTrMUM Ha YpOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Omarogaps 4YeMy IpOCMATPUBAETCS
HAIpaBJIEHHOCTh HA MOCJIENYIOIIee pa3BUTHE  OWUOJOTMYECKUX  3HAHUH,
OpUEHTHUPOBAaHHBIX Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
HKOJOTMYECKOTO MBIIUICHHS, MPEICTABIECHUNH O 30pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OepeKHOro OTHOILIEHUS K OKpY’Karomed mnpupoaHou cpene. B
nporpaMMe Mo OWOJIOTHM TaKXe MOKa3aHbl BO3MOXKHOCTH Y4e€OHOrO MpeamMera
«buonorus» B peanmmszaiuu  TpedoBanuii DI'OC COO k nIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHbIM M MPEJAMETHBIM pe3yjbTaTaM OOy4YeHUs U B
GbopMHUpPOBAaHWM OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIBHOW  JIEATEILHOCTH
o0yyaromuxcsi MO0 OCBOEHUIO COJIEpkKaHUSI OMOJIOTMYECKOro Oo0pa3oBaHUsI Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUs.

VYuebnsiii npenMer «buonorus» Ha ypoBHE CpeqHEro o0Iero oopa3oBaHUs
3aBepuiaeT OMOJIOTMYECKOEe O0Opa3oBaHWE B IMIKOJE U OPUEHTUPOBAH HA



pacimidpeHre U yriyOjaeHue 3HaHHM O0y4aromuxcs O >KMBOM IPUPOJIE, OCHOBAX
MOJIEKYJISIDHOM W KJIETOYHOW OHMOJOrMH, 3MOPHOJOTMM W OHOJOTMU Pa3BUTHS,
TE€HETHKHU, CEJIEKINU, OMOTEXHOJIOTUH, SBOTIOLIMOHHOTO YUYEHUS U IKOJIOTHH.

N3yyenne yueOHoro mnpenmera «buosorus» Ha YriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYaIOIIMXCS K MOCIEAYIOUIEMY IOTYYEHHUIO
Ouosiornyeckoro  oOpa3oBaHMsI B  By3ax W OpraHU3alMsX  CPEIAHEro
npodeccroHanbHOro odpa3zoBanua. OCHOBY €ro CoAep X aHusl COCTABIISIET CUCTEMA
OMOJOrMYEeCKUX 3HAHWM, TMOJYYEHHbIX MpU  HU3YYEHHUH OOYyYaroLUUMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3J€jIOB OMOJIOTMM HA YPOBHE OCHOBHOTO
oOmero obpazoBanusa, B 10—11 knaccax 3Tu 3HaHWS TOJy4aroT pa3BuTHe. Tak,
paciiipeHsl U yrIyOJeHbl OHOJIOTMYECKHE 3HAHMS O PAaCTEHUSX, YKUBOTHBIX,
rpubax, OakTepusiXx, OpraHM3ME YEJOBEKa, OONIMX 3aKOHOMEPHOCTSIX JKU3HH,
JOTIOJHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIAJHOIO U IOMCKOBOIO
XapakTepa, KOTOPble MOXHO HCIOIb30BATh KAaK OPUEHTHPHI JJI MOCIEIYIOLEro
BbIOOpa mpodeccun. Bo3MokHa Takke MHTerpanus OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMM, TOJYYEHHBIMU OOYHYAIOIIMMUCSA MPU H3y4YEHUU
(u3HKM, XUMHH, reorpaduu 1 MaTEMATUKH.

CrtpykTypa mporpammbl 1o yuyeOHOMy mnpenmery "buonorusa" orpaxaer
CUCTEMHO-YPOBHEBBII W HBOJIOLUMOHHBIA TOJIXOAbl K H3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHU3aliy, IBOJIIOIMU OPraHUYECKOro MHpa Ha 3eMJle,
coXpaHeHus OuoJIorMueckoro pasHooOpasusi 1iaHeTel. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOH Ouosioruu, 3MOpHOJIOTHU U
OMOJIOTHHM Pa3BUTHA, TEHETUKU M CEJEKIUHU, OMOTEXHOJOTUU M CHUHTETHYECKOMN
OMOJIOTHH, aKTyaIU3UPYIOTCS 3HAHUS OOydaroumxcs Mo OOTaHHUKE, 300JI0THH,
aHaToMuu, Qusnonoruu uenoBeka. B 11 kjacce u3ydaroTCs HBONIOIMOHHOE
y4€HHUE, OCHOBBI SKOJIOTMH U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buomorms»  mpu3BaH  00ecmeYMTh  OCBOCHHE
oOy4JaronmmMucs OMOJIOrMYECKUX TEOPUN M 3aKOHOB, UEH, MPUHIMIIOB U MPABUIL,
JeKalINX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYUYHOW KapTUHBI MUpa, 3HAHUH O
CTPOCHUHM, MHOTroOOpasMu M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, IOIyJIsLuH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEI0BAHUSX B OMOJIOTUY, MPUKIAAHBIX aCTIEKTaX OMOJOTMYECKUX 3HAHUU. [[s
pa3BUTUSA M NOJJEP)KAHUS HHTEpeca oOydaroumxcs K OWOJIOTMHM Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepuaa B COJAEPKaHUHU MPOTrpaMMbl
10 OMOJIOTUH MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJIEHHUS U Pa3BUTHUSA
TOM WM WHOW o0nacTh OWONOrMM, BKIIAJOM OTEUECTBEHHBIX M 3apyOexHBIX
YUEHBIX B pEIlICeHNE BAKHEUIIUX OMOJIOTHYECKUX U SKOJIOTUUECKUX TPOOIeM.



[ens m3ydeHnust yaeOHOTO mipeameTa «bruonorus» Ha yriryOJIEHHOM YPOBHE —
OBJIaJIcHHEe  OOyYarOUIMMHUCA  3HAaHUSAMH O  CTPYKTYPHO-(PYHKIMOHAIbHOU
OpraHM3allii KUBBIX CHCTEM pa3HOTO paHra MW MpUOOpEeTEeHHWE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (OPMUPOBAHUM MHTEpEca K OMpeleEHHOM 00JIacTH
mpoecCHOHANbHON NIeITeNTbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WM K BBIOOPY
y4eOHOTr0 3aBeJIeHUS JIJIsl TPOJAOTIKEHUS OUOJIOTHUECKOT0 00pa3oBaHuUsl.

JlocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buonmorus» Ha
yriay01EHHOM YPOBHE 00€CIIEUMBACTCSI PEIICHUEM CIIETYIOIINX 3a7au:

OCBOCHHE OOYYAIONUMHUCS CUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIEMIIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBuiax, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTI000pa3MM M OCOOCHHOCTSX OHOJIOTHYECKHX CHCTeM (KIIeTKa,
OpraHu3M, MOMYJISIINS, BU, OMOTeo1eH03, Onocdepa); O BHIIAIONUXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEOBAHUSIX B OMOJIOTHH;

O3HAaKOMJIEHHE OOydYaromMxcsi ¢ MEeTOAaMH TMO3HaHUSl >KUBOM TMPUPOJIBI:
UCCJIEIOBATENIbCKUMHU ~ METOJJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISpHOH W
KJIETOYHOM OHOJIOTMH, SMOPHOJOTMA W OHOJIOTMHM pa3BUTHUS, TEHETHKU U
CeNIeKUMH, OWOTEXHOJOTMM M CHUHTETUYECKOM OWOJNOruM, MajJe€OHTOJIOTHUH,
AKOJOTMHU);  METOJaMU  CAMOCTOSITEJIbHOTO  TMPOBENEHUS  OMOJOTHYECKHX
UCCJIeIOBaHUM B JabopaTopun W B mpupone (HabOmoleHue, H3MepeHue,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIAJICHHE OOYyYalOUUMHUCA YMEHUSMU: CaMOCTOSITEIbHO  HAXOJUTh,
aHAJIM3UPOBATh M HCIIOJIb30BAaTh OUOJOTHYECKYI0 HH(GOPMAIIHMIO; TOJIb30BAThCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJHMKOHN; YCTaHABIMBATh CBS3b MEXKIY
pa3BUTHEM OHOJIOTHM U  COIUAIBHO-DKOHOMUYECKHMMH U  JKOJOTUYECKUMHU
npo0jemMaMu 4YeJOBEYECTBa; OLIEHHWBATh IOCJIEACTBUS CBOEM JEATEIbHOCTH IO
OTHOIIEHUIO K OKpY)Karollel MNpUpOAHON cpene, COOCTBEHHOMY 3I0POBBIO U
3MI0POBBIO0  OKPYXKAIOIMMX  JIIOACH; OOOCHOBBIBATH ¥ COOJIOJATH  MEpHI
npoHIIaKTUKA MH(EKIIMOHHBIX 3a00J€BaHUl, MPABUIIA MOBEACHUS B MPUPOJE U
oOecrieueHnss 0€30MaCHOCTH COOCTBEHHOM >KM3HEAESTENbHOCTH B UPE3BbIYATHBIX
CUTyallsIX MPUPOJHOTO U TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITUS B 00JIACTH OMOJIOTHH;

pa3BUTHE Yy 00yYarOIIMXCSl MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IMpOIIECCE 3HAKOMCTBA C BBIJAIOMIUMUCS OTKPBHITUSIMU U COBPEMEHHBIMHU
UCCJICIOBAHUSIMU B OHOJIOTHH, DEIIAEMbIMU €I MPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTUYECKOTO UCCJIEI0BAHHUS, MPOBEICHUS AKCIIEPUMEHTATBLHBIX
UCCJIEIOBAHUM, pelIeHus] OMOJIOrHYeCKUX 3a7a4, MOJEIMPOBAHUS OMOJOTUYECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE y 00YyYaIONUXCsl IICHHOCTHOT'O OTHOIIEHUS K KUBOW MPHUPOJIC B
IIEJIOM M K OTJICTIFHBIM €€ 00bEeKTaM U SBICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTYypbl TIOBEIACHUS B TPHUPOJIE;
MHTErpallii €CTeCTBEHHO-HAYYHbBIX 3HAHUH;

npuoOpeTeHre  OOydYaloIMUMHCS  KOMIETEHTHOCTH B palMOHAIHLHOM
MPUPOJIOINOIL30BaHUU (COOJIIOICHUE TIpaBUJ TOBEJICHUS B TPUPOJE, OXPaHbI
BUJIOB, 9KOCHCTEM, OHMoc(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI M 3J0POBBS
OKpyXKaromux JroAeil  (cobmrogeHuss Mep npoduiaktuka — 3a00JeBaHUMH,
obOecrieueHrne OE30MACHOCTH JKU3HENEITEIbHOCTH B YPE3BBIYAMHBIX CHUTYaAIUAX
IPUPOJHOTO H  TEXHOTCHHOT'O  XapakTepa) HAa OCHOBE HCIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B MOBCETHEBHOMN KU3HU;

CO37laHME  yCIIOBUWA  JJII  OCO3HAaHHOTO  BBIOOpa  OOydYarOIIMMHCS
VH/IMBUTy aJIbHOU oOpa3zoBaTeabHON TPaCKTOPUH, CIOCOOCTBYIOIIECH
nocieayomemMy MTpodecCHOHATPHOMY CaMOOIPEICICHUIO, B COOTBETCTBUU C
WHMBUYAJIbHBIMUA UHTEPECAMH U MOTPEOHOCTAMU PETHOHA.

OO6miee yMcI0 YacoB, OTBEACHHBIX HA M3y4YeHHE OUOJIOTHU Ha YriayOJIeHHOM
ypOBHE cpeaHero oodiero odpazoBanus, coctasiser 204 yaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 yaca (3 gaca B HEJETIO).

OT6op opraHu3alMoHHBIX (OPM, METOJOB U CPEACTB OOy4YEHUs OMOJIOTUH
OCYIIECTBIISIETCS ¢ YU4ETOM CHenuUKU ero COoJep)KaHHus U HaMpaBJIEHHOCTH Ha
POJIOJDKEHNE  OMOJOTHYECKOro 00pa3oBaHWsI B OpraHU3AIMsIX CPEIHETO
po¢eCCUOHAIBHOTO U BBICIIET0 00pa30oBaHUs.

O0s13aTeNbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUH HA YTITYyOJIEHHOM YPOBHE
SBJISIETCSI TIPOBEJICHUE JIA0OPAaTOPHBIX M TpakTUdeckux pador. Takxke ydactue
00yJaronuxcsi B BBIMIOJHEHUU MPOCKTHBIX M YUEOHO-HCCIICAOBATEIBCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEIEIACTCS ydYWTeJIeM Ha OCHOBE HMCIOIIHUXCS
MaTepPHUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUA.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

ConepxaHue TporpaMMbl, BBIACICHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyiapcTBeHHoO# utoropoit arrecranuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHast Ouoorusi — KOMIUIeKCHas Hayka. Kpatkast uctopus pazBuTHs
Owomoruu.  buonormyeckne HayKu M HW3yYaeMble ~ MMHU  MPOOJIEMEI.
OyHIaMEHTAIBHBIE, NPUKIAJAHBIE W TOUCKOBBIC HAYYHBIC HWCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHre OHOJOTMU B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuHbl mMupa. IIpodeccun, cBszanHbie ¢ Ouonorueld. 3HayeHHWE OHOJIOTUU B
MPAKTUYECKOM JEATEIIBHOCTA 4YEJIOBEKAa: MEAULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAHE TPUPOJIBI.

JdeMoHCTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
VY. I'apseni, I'. Mennens, B. U. Bepuanckuii, 1. I1. I1aBnos, . 1. Meunuxkos, H.
U. BaBuinos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTHHM C APYTHMH Haykamm», «Cucrema
OMOJOTHYECKHX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YYEHHE

XKuBble cucteMbl Kak mpeaMer u3ydeHus Ouosnoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M IIEJIIOCTHOCTb,
CJIO0XHOCTb W YNOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHu3auus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYMBOCTh, POCT U Pa3BUTHE.

YpOBHH OpraHu3alMyd KUBBIX CHUCTEM: MOJIEKYJIAPHBINA, KIIETOYHBIMN,
TKAHEBBIH, OpPraHW3MEHHBIM, MOIMYJISIIIUOHHO-BUI0BOMH, AKOCUCTEMHBIN
(Onoreouenotuyeckuit), ouochepusiii. Ilpoueccol, Hpoucxondlive B KHUBBIX
cucremax. OCHOBHbIE TpHU3HAKK KuBOro. JKu3Hb kKak (opma CyIIeCTBOBAHUS
Matepuu. Hayku, nzyyaroiine >kiuBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuenune xuBbix cucreM. Metonsl Ouosiormueckoil Hayku. HaOmionenue,
U3MEpPEHHE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsaTre o 3aBuCUMON U
He3aBUCUMOM 1niepeMeHHOU. [lnanumpoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [loHsitue BHIOOPKH U €€ JIOCTOBEPHOCTb.
Pa3bpoc B Ouonormyeckux maHHbIX. OTIeHKa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3ynbTatoB. [IpuumHBI WCKaXXE€HUS PeE3yJbTATOB JSKcrepuMeHrta. llonsarue
CTaTUCTUYECKOIO TECTA.

JdeMoHCcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «buomornueckue
cuctembl», «CBOWCTBAa XMBOW MaTepum», «YPOBHH OpraHU3alMy KUBOU
npupoas», «CTpOeHHE KUBOTHOW KIIETKM», «TKaHM JKUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJOBEeUecKoro opranusma», «buoreomenos», «buocdepa», «MeTomabl
U3YUYCHHUS )KUBOU TPUPOJIBI».

OGopynoBanue:  jaboparopHoe  oOOpynoBaHME Uil  IPOBEACHUS
HAOJII0ICHUM, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE PaA3IMYHBIX METOJIOB IIPHU
W3YUYCHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIMOHANbHAs eauHuIAa >kuBoro. Vcropus
oTKpbITUS KIeTKU. Pabots! P. I'yka, A. JleBenryka. Knerounas reopus (T. 1lIBanH,
M. Ilneiigen, P. BupxoB). OCHOBHBIE IOJIOXKEHUS COBPEMEHHOH KIIETOYHOU
TEOPHHU.

MeTtoabpl  MOJIEKYJAPHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOMUS,
xpoMmartorpadusi, 31eKTpodopes, METOJl MEUYEHBIX aToMOB, Au(depeHInalIbHOEe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢huxcuposannvix
K1emoK. DIEKTpOHHasi MUKpockonus. Koughoxanvuas muxpockonus. Bumanvhoe
(npudicuznernHoe) uzyueHue Kiemox.

JdemoHcTpanuu

[Toprpetsr: P. I'yk, A. Jleenryk, T. IlIBann, M. llnelinen, P. Bupxos, K. M.
boap.

Tabnuubl u cxembl: «CBETOBOM MHKPOCKOI, «DIEKTPOHHBI MHUKPOCKOID,
«Vcropust pa3BUTUS METOJIOB MUKPOCKOTIUIY.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIpenapaTrbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAJIbHBIX KIJIETOK.

IpakTuueckass padora «l3yueHue MeETOJIOB KIETOYHOH OHOJOTHH
(xpomarorpadus, snexkrpodopes, auddepeHImaaTbHOe IEeHTPUYTUPOBAHUE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHUMUYECKUI COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTBHI.
Bonma m e€ posb Kak pacTBOpUTENs, pPearcHTra, y4acTUe B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryisiuu. MuHepanbHble BEUIECTBA KIETKH, UX OMoOJIorHMuecKas
poJib. POJIb KATHOHOB Y aHUOHOB B KJIETKE.

Oprannueckue BeUIECTBAa KIETKH. buosiornueckue noguMepsl. benku.
AMUHOKHUCIIOTHBIN cocTaB 0enKkoB. CTPYKTypbl OelKOBOUM MosieKybl. [lepBuuHnas
CTpyKTypa Oenka, NHenTHAHAs CBs3b. BTopuuHas, TpeTh4yHas, 4YeTBEpTUYHAs
cTpyktypel. Jlenarypamus. CpoiictBa OenkoB. Krnaccudukamus  OeiakoB.
buonoruueckue pynkuuu 6enkoB. [lpuonoi.



YraeBoasl. MoHOCaxapubl, AMcCaxapuibl, OJIMTOCAXapUIbl U OJIHCAXaPU/IbI.
O6mwmii 1naH CcTpoeHHs W (PU3MKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIMMN yTiIeBOIOB.

Jlunuapl. M'mapodunbHO-THAPOGOOHBIE cBOMcTBA. Kitaccudukarys Tunuaos.
Tpurnunepunsbl, ¢GocPomunuasl, BOCKHU, cTepoubl. buomornueckue QyHKIMH
munuioB. OO1IMe CBOMCTBA OMOIOTHYECKUX MEMOPaH — TEKYUYeCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHUIO, TTOJTYTIPOHUIIAEMOCTb.

Hykneunoseie kucnorsl. JJHK um PHK. CrpoeHune HYKIEMHOBBIX KHCIIOT.
Hyxneotunpl. [lpunmun xommuiementapHoctu. [Ipasmino Yapradda. Crpykrypa
JIHK — nBoiinasi cnupans. Mectonaxoxaenue u ouonornueckue gynknuu JJHK.
Bunpl PHK. ®yuxkunu PHK B kiietke.

Crpoenue monekyiabl AT®. Makpospruueckue cBszu B Mosekyiae ATO.
buonoruueckue ¢pynkiuu ATD. BoccTaHOBIIEHHBIE TEPEHOCUUKH, UX (QYHKIUU B
kietke. [pyeue wykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKiu.

CtpykTypHasi OMOJIOTHS: OMOXUMUYECKUE U OMOPU3NYECKHUE HCCIEIOBAHUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl OWOMOJeKyl. Mooderuposanue
CMPYKmMypsl U QYHKYUi OUOMONIEKYL U UX Komniekcos. Komnvromephwiii Ouzaiin u
opeanuyecKull CuHme3 OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanuu

[Toptperst: JI. Ilomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
@. Conrep, C. IIpy3unep.

Juarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXUBOU
npupone», «PacnpenereHne XuMAYECKUX 3JIEMEHTOB B JKUBOU MPUPOAEH.

Tabmuubr u cxembl: «llepuogmdeckas TabaUIAa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKyJIbl BOIBI», «BemecTBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€NKOBOM MOJIEKYJbD», «CTpoeHHe MOJIEKYI
yriieBoioB», «CTpoeHne MOJIeKysl JUnuaAoBy», «HyKIEHMHOBBIE KUCIOTHI»,
«Crtpoenune monekynsl ATO».

OO6opyaoBaHue: XMMHUYECKasi MOCyAa U 000pyI0BaHHUE.

JlabopaTtopHas paGora «O6Hapyx)eHHE OEITKOB C TOMOIIBIO KAYeCTBEHHBIX
peaKIuii.

JlaGoparopuass  paGora  «lccnemoBaHue — HYKJIEMHOBBIX  KHUCJOT,
BBIJICJIEHHBIX U3 KIIETOK Pa3JIM4YHbIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tumnbl KIETOK: JSyKapuoTUueckas W mpokapuotuyeckas. CTpyKTypHO-
(yHKUIHOHATbHBIE 00pa30BaHUs KIETKU.



CrtpoeHne mpokapruoTHIEeCKOM KiteTku. Kilerounas cTeHKka OaKTepHil U apXei.
Oco0eHHOCTH CTPOEHUSI TeTepOTPO(PHONM M aBTOTPO(HOH MPOKAPHUOTUYECKHX
KJIETOK. MecTo U poJib MPOKapHuoT B OMOLIEHO3aX.

Crpoenue u (bYHKIMOHUPOBAHHE DYKapUOTUYECKOU KJIETKHU.
[Ina3smarnueckass wmemOpana (rorazmanemma).  CTpykTypa IJIa3MaTUYeCcKoOn
MeMOpaHbl. TpaHcoOpT BELIECTB Yepe3 IIa3MaTUYECKyl0 MEMOpaHy: MaCCHUBHbBIN
(muddy3us, obnery€éHHas auddys3us), akTUBHBIA (MIEPBUYHBIA W BTOPUYHBIM
aKTUBHBIA TpaHcnopt). [lomymponurniaeMmocts MeMOpanbl. PabGota Hatpuii-
KaJMeBOr0 Hacoca. DHJIOIMTO3: MUHOIMTO3, (arouuTo3. Dk3o1uTo3. Kierounas
creHka. CTpykTypa U QyHKIIMHU KJIETOYHON CTEHKU PACTEHH, TpHOOB.

Huronnaszma. [{urozons. Lutockener. [IBuxkenue nuromiazMbel. OpraHouibl
kiaeTku. OpHoMeMOpaHHBIE OpPraHOWIbBl KIETKU: JHAOIUIa3MaTHuYecKas CeTh
(OIIC), ammapart I'ompmku, TU30COMBI, UX CTpoeHHE M (YHKIUH. B3anMocBs3b
OJTHOMEMOpaHHBIX OPraHouAOB KIETKH. CTpOeHHE TpaHyJISPHOIO PETHKYJIyMa.
Mexanuzm nanpasnenus 6eaxos 6 IIIC. CuHTe3 pacTBOpUMBIX OeinkoB. CHHTE3
KJICTOYHbIX ~ MeMmOpaH. ['nmagkuit  (arpaHyispHBIM)  DHAOIUIA3MATHYECCKUN
petukynym. CekperopHas QpyHkuusa anmaparta ['onbmxu. Moougurayus benkoe 6
annapame [ onvoxcu. Copmuposka oenkoe 6 annapame [onvoxcu. Tpancnopt
BEIIECTB B KieTke. Bakyonu pactutenbHbIx KieTok. Kietounsit cok. Typrop.

[lonyaBTOHOMHBIE ~ OpraHOWABI  KJIETKW:  MHUTOXOHJPHWH,  ILIACTUIBL
IIpoucxoorcoenue mumoxonopuu u niacmuod. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue u GyHKUMM MUTOXOHApUN u 1iactui. llepBuunsle,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABl  (POTOCHUHTE3UPYIOUIMX  3YKapHOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEUKOIIIACTHI BBICIIINX PACTEHUM.

HememOpanHbie opranoupl kieTkn CTpoeHue U (pyHKUUHM HEMEMOpPaHHBIX
OpraHoOU/I0B KJIETKH. Pu6ocomel. Ilpomedsicymounvie Qunamenmeo.
MukpodunaMeHTbl. Axkmunogvle Muxpoguiamenmol. MpblllIeUHbIE — KIETKH.
Axmunosvie KOMNOHEHmMbl HeMbluleuHblx Kiemok. Mukporpy6ouku. KinetouHslil
ueHtp. CrTpoeHHe M JBUKEHUE KIYTUKOB U pecHUYEK. MHUKpOTpyOOUKH
nuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopnule benxu.

Anpo. Obonouka sapa, XpoMaTUH, KapuoILia3Ma, SPBIIIKUA, UX CTPOECHUE U
¢byukunu. SnepHsiii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacmoyioKeHUE
XpoMOCOM B UHTepha3HOM slpe. JIyxpomamuu u cemepoxpomamur. benku
XpOMaTWHAa — THUCTOHBL Jlunamuxa s0epHou 00010YKU 8 Mumo3ze. HoepHbiil
Mpancnopm.

Kinerounsie BkitoueHusa. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK SYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHUE 3yKapuOTHYECKOW KIeTKn», «CTpoeHue
JKUBOTHOM  KIETKW», «CTpO€HHE  pacTUTENbHOM  KIETKW», «CTpoeHue
MUTOXOHAPUNY, «Anpo», «CTpoeHne MpOKapHUOTUYECKON KIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTbl PacTUTEIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOMpenapaThl 0aKkTepralbHbIX KIETOK.

JlaGoparopuass pabGora «l3ydyeHue CTpPOEHHS KIETOK Pa3IUYHBIX
OpraHu3MOB).

IIpakTnuyeckas padora «/3ydeHue CBOMCTB KICTOUHON MEMOPAHB.

Jlabopatopnas padGora «JVccnemoBaHue mniazMonM3a M JIEMJIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTnueckas  paGora  «l3yueHue  [ABWKEHUS  LMUTOILIa3Mbl B
PACTUTENIBHBIX KJIETKAX).

Tema 6. O0OMeH BellecTB M NPeBpalleHie JHEPIUU B KJIeTKe

AccUMMIIALINS ¥ TUCCUMIISILIUS — JIBE CTOPOHBI MeTabom3Ma. Tumnsl oOmMeHa
BEIIIECTB: aBTOTPO(HBIA W TeTepoTpOdHBIM. YdacThe KHUCIOopoaa B OOMEHHBIX
npoleccax. OJHepreTuueckoe ooOecrnedyeHue kKieTku: mnpeBpamienne AT B
oOMeHHBIX Tmporeccax. DepMEeHTATHUBHBIM XapakTep peakuuil KIETOYHOIO
MeTabonu3ma. DepMeHThI, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JICUCTBUSI.
Kodepmentsl. Otnuunst GepMEeHTOB OT HEOPTaHUYECKHX KaTaau3aTtopoB. benku-
AKTUBATOPhl U OEJIKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peakIuii OT pa3aIuYHBIX (PAKTOPOB.

[lepBruuHBI CHHTE3 OpPraHUYECKUX BemIECTB B KieTke. DortocuHTes.
AHOKCcucenHbIll U OKcuceHHblll omocunmes y odaxmepui. Ceemocodoupaioujue
nuSMeHmvl U NUSMEeHMbl PeakyuoHHo2o yeumpa. Poap XJI0pominacToB B IpoLecce
¢dotocunreza. CreroBas u TeMHOBast pa3bl. Pomoovixanue, Csz, Cy. u CAM-munuv
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BinsHue pasznuuHbIX (HaKTOpOB
Ha CKOpocTh (poTocuHTE3a. 3HaUeHnEe (HOTOCHHTE3A.

XEeMOCHUHTES. Pa3HooOpasue OpPraHU3MOB-XEMOCHHTETHUKOB:
HUTpUGUIUPYIONIME OaKTepuH, >KeJIe300aKTepuu, cepoOaKTepUH, BOJAOPOHbBIE
OakTepuu. 3HaUYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaer Opoxenus. [IpoaykTel OpokeHHS W WX
UCIIOJB30BaHNE YEJOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3Mbl KaKk OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAuTE N O0JIe3HEH.

AspoOHbIe OpraHU3MBbl. Orarnbl HSHEPTETHYECKOTO oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TUKOIN3 — OECKUCTOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonoruyeckoe okuciieHue, UIU KIECTOYHOE JbIXxaHue. Pojib MUTOXOHAPUIA B
npolieccax Onosornyeckoro okucieHud. [ukmueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeuss memopannoeo epaduenma npomonos. Cunmes



AT®D: paboma npomonnou ATD-cunmaszwel. IlpemmyiiecTBa a’poOHOTO IMyTH
oOMeHa BelecTB nepes aHadpoOHbIM. DP(HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JdemoHcTpanuu

[Toprpetsr: k. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuiel u cxembl: «POTOCUHTE3», «DHEpreTuueckuit oomen», «buocunres
oenkay, «CtpoeHue hpepMeHTay, « XEMOCUHTE3Y.

OO6opynoBaH#e: CBETOBOM MHMKPOCKOI, 00OpYAOBaHHUE JUIsl TMPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopuass padora  «l/3ydyeHuMe  KaTalUTUYECKOW  aAKTUBHOCTH
(bepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTalasbl)».

JlabopaTtopHas padora «M3ydeHue (epMEHTATUBHOTO pACIICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIIETKAX).

JladbopaTtopHas pabora «CpaBHeHue mpoiieccoB (OTOCUHTE3a U
XEMOCHHTE3a».

JlabopaTtopHas paGora «CpaBHEHHE MPOIIECCOB OPOKEHUS U TBIXAHUS.

Tema 7. HacaeacrBenHast uHGopManus U peaju3anus eé B KiIeTKe

Peakuuu matpudnoro cuHte3a. [IpuHIMI KOMIUJIEMEHTAPHOCTU B PEAKIIUSAX
MaTPUYHOIO CHHTe3a. Peanuzanus HacieacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJI, ero cBoucTtBa. TpaHckpumnius — Marpuudbeil cuHte3 PHK. I[Ipunumme
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuactue tpancnoptabeix PHK B 6uocunTtese Genka.
VYcnousi O6mocunre3a Oenka. KomupoBanwe ammHOkucior. Pombp pubocom B
OounocuHTe3e Oernka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalusi reHoma y
IPOKApUOT U IYKAPUOT. Perysnsnus akTHUBHOCTH T€HOB y Mpokapuor. ['mmoresa
onepona (®. XKako0, K. Mano). Monexynapusie mexanuzmvl IKCNPeCccull 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuus 0OMEHHBIX
npolieccoB B kieTke. Kinerounslii romeocras.

Bupycel — Heknerounsie GOpMbI )KU3HU U 00JMraTHbIe mapa3uthl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BHPYCOB, PETPOBHUPYCOB, OakTeprnodaroB. JKusHeHHbIll YUK
HHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

Bupycubie 3aboneBanus 4enoBeka, KUBOTHBIX, pactenuid. CITN]J, COVID-
19, conanbHble 1 MEAUIIMHCKHAE TPOOIIEMBI.

buoungopmamuka: unmeepayusa u ananuz donvwux maccusos («bigdatar)
CMPYKMYpHuIX buonocudeckux oannvlx. Hanomexunonoeuu 6 buonocuu u meouyune.
LIpoecpammupyemvie ynxyuu 6eakos. Cnocodovl 0ocmasKu 1eKapcms.



JdemoHcTpanuu

[Toprpetsr: H. K. Konbnos, /1. Y. iBanOBCKHIA.

Tabmuubl u cxembl: «brocunres Oenkay, «I'eneTnyeckuit kon», «Bupyco»,
«bakrepuodarm.

IIpakTHyeckas padora «Co3naHue MOAEIH BUPYCay.

Tema 8. ’KusHeHHBIN HUKJI KJICTKH

Knerounslii 1uki, ero mnepuoasl W peryisiuug. WMuTepdaza u  MUTO3.
OcoOeHHOCTH TMpoLIecCOB, MpoTeKarouux B HHTep¢aze. [loaroroBka KieTku K
nenenuto.  I[lpecunretmyeckuit  (MOCTMUTOTUYECKHM),  CHUHTETHYECKHM U
NOCTCUHTETHYECKUH (MPEMUTOTUUYECKUI) TEPUOBI HHTEP(DA3HI.

Marpuunbiii cunte3 JHK — permukanms. [Ipunuuner permkanuu JJHK:
KOMIUIEMEHTAPHOCTb,  ITOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJUICIBHOCTb.
Mexanusm pernkaunn JIHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl u

TeaoMepaza. XPOMOCOMHBIA HAOOp KIETKM — KapuoTuil. JIUIUIOMAHBIA U
raliIouIHbIi  Habopbl XpoMocoM. ['omonornyssle Xxpomocomsl. IlosoBeie
XPOMOCOMBI.

Henenne kietkn — MuTo3. CTaauu MHUTO3a M NIPOUCXONAIIME B HHUX

npoueccel. Tunel muto3a. KapuoknHe3 n nuToKMHE3. buonmorndeckoe 3HaueHUE
MUTO3a.

Perynsuust MutoTmyeckoro uukia kietku. [Iporpammupyemasi KieTouyHas
ru0esb — arnomnros.

Kinerounoe spo, XpoMocombl, (PyHKIIMOHAJIbHAsI T€HOMHUKa. MexaHuzmbl
nponugepayuu, oupgepenyuposxu, cmapenus u eubenu xiemox. «ljupposas
KliemKkay — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmuiel u cxembl: <«OKW3HEHHBIN IUMKI KIETKW», «Mutosdyn, «CtpoeHue
xpomocomy, «Permmkarusa JJHK.

OO6opyioBaHKE: CBETOBOM MUKPOCKOI, MUKpoIpenaparsl: « MUTO3 B KIIE€TKaxX
KOpEIIKa JIyKay.

JlabopaTtopnas  paGora  «lM3ydyeHMe  XpOMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JlabopaTopHas padora «Habmronenre MuTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Ctpoenne u yHKIUN OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcCOoOEHHOCTH  CTPOEHUSI U JKUBHEJACATEIBHOCTH  OJIHOKJIETOYHBIX
OpraHu3MoB. bakTepuu, apxeu, OJHOKJIETOYHBbIC TPUOBI, OJHOKJICTOUYHBIC
BOJIOPOCTH, ApYyrue NpoTUCThl. KoJloHHWAIbHbIE OPTaHU3MBI.



B3auMocBsI3p 4acTel MHOTOKIETOYHOrO OpraHu3ma. TKaHW, OpraHesl H
cucteMsl opranoB. OpranusM Kak eInHoe 1enoe. ['omeocras.

Tkanu pacreHuid. TuIbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSIAS, OCHOBHAas, MexaHudyeckasd. OCOOCHHOCTH CTpOEHUS,
GbyHKIUN U pacoNiOKEeHHS TKaHEH B opraHax pacTEeHUM.

TKaHU KMBOTHBIX U YEJOBEKA. THIbI KUBOTHBIX TKAHEH: 3MUTEIHAIbHAS,
COCMHUTENbHAS, MblllleuHasi, HepBHas. OCOOEHHOCTH CTpoeHus, (PyHKIUA U
pacmnoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W TIeHEpaTUBHBIE OpraHbl pacTeHuid. OpraHbl U
CHCTEMBI OPTaHOB KUBOTHBIX U YeoBeKa. DYHKIIUU OPTraHOB U CUCTEM OPTraHOB.

Onopa Tena opranu3moB. Kapkac pacrtennilt. CkeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOUYHBIX KMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COEAUHEHUS KOCTEN.

JIBmxeHne  opraHu3MoB. J[BHJKEHWE  OJHOKJIETOYHBIX  OPraHMW3MOB:
aM&0OUIHOE, JKTYTUKOBOE, PECHUYHOE. JIBHKEHHME MHOTOKJIETOYHBIX PacTeHHI:
TPOIIU3MBI M HACTUU. JIBH)KEHHME MHOTIOKIIETOYHBIX J»XUBOTHBIX M YEJIOBEKA:
MblIlieuHasi cucrema. Pednekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Tutanue opranusmoB. Ilormomenue BOABI, YIVIEKMCIONO rasa |
MHUHEpPAJIbHBIX BEUIECTB pacTeHUsIMU. Ilutanue XKUBOTHBIX. BHyTpuUIlOn0oCTHOE U
BHYTPUKJIETOYHOE TNHIleBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOTO TpakTa. [lumeBaputenpHbie kene3bl. llumieBapuTenbHas
CHUCTEMa YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{pixanue skuBoTHbIX. [uddysus
ra3oB 4€pe3 NOBEPXHOCTh KIEeTKH. KoxxHOe npixanue. /[pIxarenbHas NOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. J[pixaHue MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE  YCJIIO)KHEHUE CTPOEHUSI JIETKMX IO3BOHOYHBIX YKUBOTHBIX.
JIpixaTenpHas cucrema 4esioBeka. MeXaHu3M BEHTWISUUM JIETKUX y MNTUL U
MiIeKonuTaromux. Perymsius apixanus. J{prxatenbHpie 00bEMBI.

TpaHCcrIOpT BEIIECTB y OpPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTEHMM.
Tpancriopr BemecTB y KUBOTHbIX. KpoBeHOcHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucrema TMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepare,
KPOBEHOCHBIE CcOCyAbl M KpoBb. Kpyru kpoBooOpailleHHsl. DBOJIOIUOHHbBIC
YCJIO)KHEHUSI CTPOCHUSI KPOBEHOCHOW CUCTEMBI MMO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepaua u €€ peryJisinus.

Beigenenue y opranusMoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CokparutenbHble Bakyonu. Opranbel BbiaeneHus. OunbTpanus,
CeKpelusi U 00paTHOE BCAChIBAHUE KaK MEXaHU3Mbl pa0OThl OPTaHOB BhIACICHUSI.
CB43b MOJIOCTH TENa C KPOBEHOCHOW U BBIJCIUTEIBHON cUCTeMaMu. Boelenenue y



MTO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHne m (QyHKIMOHUPOBAHUE
He(poHa. OOpazoBaHHE MOYM Yy YEIIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OPraHu3moB. CHopsl
OakTepuil M UUCTHI MPOCTEHIMX. 3alUTa Y MHOTOKJIETOYHBIX pACTEHUM.
Kyrtukyna. Cpenctsa macCUBHOW M XUMHUYECKOM 3a1IUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKPOBBI M HMX MPOU3BOJIHBIC.
3ammTa opranusMa ot Ooje3Hed. IMmyHHas cuctema uenoBeka. KieTouHbiii u
TYMOPaJIbHBIA UMMYHUTET. Bpoxa¢HHBIN W NpuUOOPEeTEHHBIN crenupuIecKuii
UMMYHHUTET. Teopusi KIOHaIbHO-celeKTUuBHOro ummyHnurera (I1. Opmux, @. M.
bepuer, C. ToneraBa). BocnaiimrenbHble OTBETHI OPraHu3MOB. Poiib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

Paznpaxxumocts u  perymsauus |y OpranusmoB. Pazmpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumMocTs W perymanusa y
pactenuii. PocToBbIE BENIECTBA U UX 3HAYCHHUE.

HepBHast cucrema u pediexkropHas peryasuus y KUBOTHbIX. HepsHas
cucTeMa M €€ OTHEeJIbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CHUCTEMBI
y JKABOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Pediekc u
pednexTopHas ayra. be3ycioBHbIE U YCIIOBHBIEC PEDICKCHI.

['ymopanbHass perynsiuus U SHAOKPUHHAs CUCTEMA >KMBOTHBIX M UYEJIOBEKA.
JKenes3pl HDHOOKPUHHOM CHCTEMbI M HMX TOPMOHBI. JleMcTBME TOPMOHOB.
B3anMocCBsI3p HEpPBHOW UM 3HIOKPUHHON cucTteM. ['unoranamo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toprper: W. I1. [1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCTH», «MHOTOKIETOUHBIC
Bojopociamy», «bakrepumn», «lIpocreiimme», «Opranbl HBETKOBBIX PACTEHHI»,
«CucremMpl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanm pacrenuii», «KopueBbie cuctembry, «CTpoeHue cTeOsy,
«CTtpoeHue nIMCTOBOM MIACTUHKW», «TKaHU KHUBOTHBIX», «CKEJIET 4eOBEKa»,
«lTumeBapurenbHass cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMaY, «HepBHas cuCTEMaY, «Koxay, «MpIeyHast cucrTemMay,
«BpienurenbHas cucTeMay, «IDHIAOKpHUHHas cucteMa», «CTpOEHHE MBIIIIbIY,
«AMmyHUTETY, «Ku11e4ynonooCTHEIC, «Cxema  TIMTaHUA  PACTEHUI,

«KpoBeHOCHBIE CHUCTEMBl TTO3BOHOYHBIX JKMUBOTHBIX», «CTpOoeHHE THJIPHDY,
«Ctpoenne niaHapun», «BHyTpeHHee cTpoeHue 10XkaeBoro uepss», «HepBHas
cucteMa pbiO», «HepBHas cucrema ssarymkm», «HepBHas — cucrtema
npecmbikatomuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MiIeKonuTaroux», «HepBHas cuctema yenoBekay, «Peduexc.



O6opyaoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, pPaKOBHHBI MOJUIOCKOB, KOJUIEKI[UU
HAaCEKOMbBIX, UIJIOKOXKHUX, dHUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHUil, repOapuu
pacTeHMil pa3HbIX OTAEJIOB, BIAXHbBIE IMpenapaTbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUJICKIMM OECIIO3BOHOUHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
o0opyI0BaHuE ISl IEMOHCTPALIMK IOYBEHHOI'O U BO3/IYIIIHOI'O MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia u 0elIKoB Moj JiedcTBreM (GepMEHTOB, 00OPYAOBAHUE IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTEJIbHBIX JBUKEHUI, MOJIEJIH TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlaGoparopHuasi padora «/3yyeHrne TKaHEN PaCTCHUIN».

JlaGopaTopHasi pabora «/3yyeHre TKaHEN KUBOTHBIX).

JlabopaTopHas padora «3yueHrne opraHoB IBETKOBOTI'O PACTEHUS.

Tema 10. PazMHoOXKeHUe U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHSI OpPraHu3MoOB: Oecrojoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CHOPYJISIUS,
dbparMeHTaius, KIOHUPOBAHUE.

[TomoBoe pa3smuoxenue. [lomoBbie kileTkH, WM rameTtel. Meio3. Craauu
Mmeno3a. [loBenenne xpomocom B menose. Kpoccnnrosep. brosorndecknii cMbICIT
Melo3a M TOJOBOro Iporecca. Melo3 U €ro MecTO B JKMU3HEHHOM IIHMKIIE
OpraHU3MOB.

[IpenzaponpiieBoe pazputue. I'amerorenes y >kMBOTHbBIX. [1010BbBIE JKETE3bI.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorene3 u oorere3. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U AMOpPHOHAIBHOE pa3BUTHE KHUBOTHBIX. CrocoObl
OILUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [laprenorenes.

NunuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). OMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHu3MOB. Mopghozenez — 00Ha u3 2n1asHbIX NPoOIEM IMOPUOTIOCUU.
Konyenyua mopgocenoe u mooenu mopgocenesa. Craaun >MOpHOTeHE3a
KUBOTHBIX (Ha mpumepe Jsrymku). JpoOnenwe. Tumbl  apoOneHus.
Jlemepmunuposannoe u HedepmuHupoeannoe Opobdnenue. bracmyna, munol
onacmyn. OcoOEHHOCTH APOOJICHUS MIIEKOMUTAIONINUX. 3apOJIbIIIEBbIE JIMCTKU
(ractpynsiuust). 3akiiajika OpraHOB U TKaHEW U3 3apoJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbiiia (SMOpUOHATbHAS HMHIYKIUA).
3aknagka TUIaHA CTPOEHUSL JKMBOTHOIO KAaK — PE3YyJbTaT HMEPAPXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BrusHue Ha >MOpUOHANIBHOE PA3BUTHE PA3IUYHBIX
(aKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pa3Butue x*uBOTHBIX. [locTamMOpuoHansHbIA nepuoi. Ilpsmoe wu
HenpsiMoe pas3BuTue. PaszButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
NO3BOHOYHBIX >KMBOTHBIX. DHOJOrMYecKkoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOro



pPa3BUTHS, UX PACIPOCTPAHCHUE B MPUPOJE. THUIIBI pOCTa KUBOTHBIX. DAKTOPHI
PEryJISIlIUU POCTa KUBOTHBIX U yenoBeka. CTauu MOCTAIMOPUOHAIBLHOTO Pa3BUTHS
y KUBOTHBIX U 4esoBeka. [leproabl oHToreHesa yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTHYECKHE TPOIIECCHI.

PasmHoxenne u pasButue pacteHui. ['amerodur m cmopodur. Meiio3 B
KU3HEHHOM IuKie pacteHud. OOpa3oBaHue CHop B IIpolecce Meilo3a.
l'amerorene3 y pacreHuid. OIUIOOOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoliHOE OIJIOOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl PEryJISIIMA OHTOT€HE3a Y PACTECHUN U )KUBOTHBIX.

JdeMoHcTpanuu

IToptpetsi: C. I'. HaBamun, X. [lIneman.

Tabmuuer u cxembl: «BereratnBHoe pasmHoOkeHue», «Twumbl Oecmosoro
pa3sMHOXEeHUA», «Pa3zMHOXKEHHME XITaMUAOMOHAIbD», «Pa3MHOXKEHHUE 3BIJICHBDY,
«Pa3MHOXeHUEe TUApB», «Meio3», «XpoMmocomely, «l'amerorenes», «CTpoeHue
SIMIEKIIETKH U criepmaTo3onaayn, «OCHOBHBIE CTaauu OHTOreHesa», «lIpsmMoe u
HenpsiMOe pa3BuTue», «Pa3BuThe wMaiickoro xyka», «Pa3Buthe capaHum,
«Pa3BuTue nArymku», «JIBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTEHUI,
«CtpoeHue ceMsiH OJTHOJIONBHBIX M JIBYJIOJBbHBIX pacTeHUI», « KU3HEHHBIN UK
MOpPCKOW  KamycCTbD», <«OKHW3HEHHBIM 1UKI Mxa», <KU3HEHHBIM UK
ManopoOTHUKAY, « KU3HEHHBIA IUKJI COCHBD.

OOGopyioBaHME: CBETOBOM MMKPOCKOI, MHUKpONpenapaTrhl SULEKICTOK MU
CIIEPMATO30HUA0B, MOJIENb «LIUKI pa3BUTHSA JISITYIIIKU.

JlabopaTopHas padora «l3yueHne CTpOEHUS MOJOBBIX KIETOK HA TOTOBBIX
MHKpOITpenaparax».

IIpakTnyeckass padora «BrpisiBIIeHME NPU3HAKOB CXOJCTBA 3apOJbILICH
MTO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB pa3MHOXKEHHUS BBICIIHUX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HACJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust CTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Haykud. Paboter T
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUHU
reHetuku. Pa6oter H. K. KonbiioBa, H. Y. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®unmumuaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHBIE TEHETUYECKUE MOHATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, AJBTEPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs] TUHUS, TUOPUIBI, TEHOTHUIT, ()EHOTHII.



OCHOBHBIE ~ METOJIbI ~ TCHETUKH: THOPUAOJOTUYECKUM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanuu

[Toptpertsi: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. W.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumogees-PecoBckuii.

Tabnuirel 1 cxembl: « MeTOIbI TeHETUKUY, «CXeMbl CKPEIIUBAHUS.

JladbopaTopHast padora «J/Ipo3oduna kKak OOBEKT TI'€HETHYECKUX
VICCIIEIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBwiii 3akoH MeHuens — 3aKOH
eaMHO00pa3usi THOPUIOB MepBoro nmokojeHus. [IpaBuino nomuanpoBanus. Bropoi
3aKOH MeHend — 3aKOH pacIlICIUIeHUs MpU3HAKOB. LluTonornueckne OCHOBBI
MOHOTHOPUJIHOTO CKpEIIUBaHUs. [ UOTe3a YUCTOTHI TaMET.

AHanuzupytolee ckpemnBanue. [[poMexyTOUHbIA XapaKTep HACIETOBaHMUS.
Pacmienienne npu3HakoB MPU HETIOJTHOM JOMUHUPOBAaHHH.

JHurnOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOT0
HACJICIOBAHUSI  IPU3HAKOB. [lutonoruueckue  OCHOBBI  JTUTUOPUIHOTO
CKpEILLINBaHUS.

CuemienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuernieHHoe
HACJIEIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TeHaMh. XPOMOCOMHAas
TE€OpHs HACTIEICTBEHHOCTH.

I'eneruka nosia. XpoOMOCOMHBIN MEXaHU3M OIpEAEIEHUs mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M reTeporaMmeTHbld Iojd. ['eHeTmueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnegoBanue nmpu3HakoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [InenoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIN ajuienn3M. B3auMoaeicTBUEe HEaUIeNbHBIX TEHOB.
Komnnementapuocts. Onuctas. [lonumepus.

['eHeTUeCcKUl KOHTPOJIb PA3BUTHUS PACTEHUM, XKUBOTHBIX M YEJIOBEKa, a
TaK)Ke (PU3NOJIOTMYECKUX MPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (YHKIUM.
['eneTnyeckue MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aMMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO35UH — MHUKPOOHMOM». ['€HeTHdecKrhe acheKTbl KOHTPOJISI U
M3MEHEHHUS HACJIeACTBEHHONU UH(OpPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuubl u cxemsl: «IlepBblii 1 BTOpoil 3akoHbl Menaens», «Tpetuil 3akoH
Mengaens», «AHaIM3UPYIOILIEEe CKpemuBanue», «HemomHoe noMHUHUpPOBaHUEY,
«CuemieHHOE HaclIeIOBaHWE TMPU3HAKOB Yy Jpo30duiib», «l'eHeTHKa ToJay,



«Kapnotunm  4yenoBeka», «Kapuotunm gnpozodumnsl»y, «Kapuorum OTHIBD,
«MHOKECTBEHHBIN aJlIean3M», «B3anumoeiicTBe TeHOBY.

OOGopynoBanue: Mojelb JUIsl JIEMOHCTpPAIlMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TOKOJEHHS W pAaCHICIUIEHUs MPU3HAKOB, MOJAENb s
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMMOIO HACJIEAOBaHMS INPU3HAKOB, MOJEIb IS
JEMOHCTpAllUM CIEMJICHHOTO HACIEIOBAHUS IPU3HAKOB, CBETOBOM MHUKPOCKOI,
MuKponpenapar: «pozoduinay.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpENIMBaHUS Y APO30(UITBD».

IIpakTnueckas  paGora  «M3yueHue  pe3yiabTaTOB  AUTMOPHIHOIO
CKpEUIMBaHUS Yy AP030(UITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHBOCTH

B3aumoneiictBue reHotuna u cpeabl npu  (GopMupoBaHUU (PEeHOTHIA.
N3menunBOCTh npr3HakoB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHASI.

MoaudukanonHas U3MEHYMBOCTh. Poib cpenbl B (popMHUpOBaHUU
MOJU(PUKALMOHHON M3MeHunBOoCcTH. Hopma peakuuum npusHaka. BapuarnroHHBIN
psan u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MoJau(HUKAIMOHHOU
U3MEHYUBOCTH.

I'enoTunuueckass n3MeHUNBOCTh. CBOKMCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bupl reHOTUIIMYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHAS.

KomOunaTtuBHass u3MEHYMBOCTH. Mei03 M TMOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON U3MEHUYNBOCTHU B CO3TaHUU
TeHETUYECKOTO Pa3HOOOpa3us B Mpeesiax 0JTHOTO BUIA.

MyTanmoHHass W3MEHYMBOCTh. BHIbl MyTalnMili: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUUPOBAHHbIE MyTaluuuh. SaepHble W
HUTOIIa3MaTHYeckue MyTtanud. COMaTUYeCKUE W MOJ0Bble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsSI MyTanuid. MyTareHel W WX BJIUMSIHUE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOIO MpoIEecca. 3aKOH TOMOJIOTUYECKHUX PSAJIO0B B
HacnencTBeHHoW m3meHunBocth (H.M. BaBwiioB). BHesjepHas M3MEHUHMBOCTH U
HACJIEJICTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, POb ONUSEHEMUYECKUX (HaKmopos 6
HAac1e0068aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdeMoHCcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmuiet u  cxembl: «Bugsl  u3meHumBocTtu», «MoaudukanuoHHast
U3MEHYUBOCTbHY, «KomOuHnatvuBHas M3MEHYUBOCTbHY, «Meriosy,
«OmnonorBopeHuey, «I'eHeTHYeckue 3a00JIeBaHUs YelloBeKay, « BUabl MyTamuii».



OO6opynoBaHue: XUBBbICE W TepOapHBIC SK3EMIUISIPHl KOMHATHBIX PacTEHUH,
pucyHku (¢poTtorpadpum) >KMBOTHBIX C PA3IMYHBIMU BUAAMHU U3MEHYHUBOCTH.

JlaGoparopHast padora «HccnenoBanue 3aKOHOMEPHOCTEMN
MOIU(PUKAIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMoOHHOrO psga U
BAPUALIMOHHON KPUBON».

IpakTuueckas padora «Myrtamuu y gapo3oduibl  (Ha TOTOBBIX
MUKpOIpernaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun wenoBeka. MexayHapoaHas mporpaMma HCCIEAOBaHHS T€HOMa
yenoBeka. MeTonbpl  M3Yy4YeHMsT T€HETHUKH  YEJOBEKA: T'E€HEAIOTMYECKHU,
OJIM3HEIOBBIN, HUTOTE€HETUYECKUH, NOMYJISIITUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKU M. CoBpemeHHOE ONIpEEIICHUE TE€HOTHUIA!
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUINUPOBAHKUE, B TOM YHCIIE C MMOMOIIBIO
[M11P-ananu3a. HacnenctBeHHbie 3a00sieBaHUs YelioBeKa. [ eHHbIE U XPOMOCOMHBIE
O0one3Hu uyenoBeKa. boje3HM ¢ HACIEeNCTBEHHOW MpPeApacloioKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPALICHUHN U JIEYEHUN T'€HETHYECKUX
3a0oneBaHUi 4YesoBeKa. MeIUMKO-TeHETHUECKOe KOHCYJIbTHpoBaHuEe. CTBOJOBBIE
KJIEeTKH. [[OHATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCICIOBAHUN B
00J1aCTH peIaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetndeckue (akTOphl TMOBBIIMICHHOW YYBCTBUTEIBHOCTH 4YEJOBEKA K
bU3UYECKOMY U XMMUUYECKOMY 3arps3HEHUIO OKpYKarouien cpeinl. ['eHeTnueckas
NPEAPACTIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSIM.

JdemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToabl U3y4YeHUS] TEHETUKH
yesnoBekay, «I'eHeTnyeckne 3a00JIeBaHUs YETTOBEKaY.

IIpakTuyeckas padora «COCTaBICHUE U aHAIU3 POJOCIOBHONY.

Tema 15. Cestekuusi opraHnusMoB

JlomecTUKalMs M CEJNEeKUHUs. 3apOKICHUE CENEKIMH UM JOMECTHKAIIUHU.
Yuenne H. W. BaBumoBa o IleHTpax mNOpoucxXoXaeHUss U MHOrooOpas3us
KyJbTYPHBIX pacTeHuil. Ponp ceileknuy B CO3IaHMM COPTOB PACTEHUN U MOPOJ
#uBOTHBIX. CopT, mopoaa, ImMTaMM. 3aKOH T'OMOJIOTUYECKHX PSJIOB B
HaciaeAcTBeHHOM wm3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue id
CEJIEKIIMOHHOU padoThI.

Metoasl ceneKImoHHON paboThl. McKyccTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUYaJIbHBIN. DTarel KOMOMHAIITMOHHON CCJICKIIUH. HUcnbiTanue
NPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OLEHKHU
(eHoTHNa MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolIbio aHanu3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJCKIMOHHOW  paboThI.
PaananroHHbIl 1 XUMHYECKHN MyTareHe3 KaKk UCTOYHHUK MYTalUMN y KyJIbTYPHBIX



¢opm opranusmoB. Mcnonp30BaHHE TEHOMHOI'O PENAKTUPOBAHHUS W METOJOB
pexoMOuHaHTHBIX JIHK 1715 mosmydeHust iCXoOAHOro Matepuarna ajs CeIeKIUU.

[Tonyuenune IIOJIUIIONIOB. Bnaytpusunosas TUOpUIN3ALIHSL.
Bau3kopoacTBEHHOE — CKpellMBaHue, uiau  UHOpunuHr.  HepoacrBeHHoe
CKpelllMBaHHue, Wiu ayTopuauHr. ['erepo3uc u ero npuuuHbl. Vcmonb3oBaHue
rerepo3uca B ceiekuuu. OtmanénHas ruOpuausauus. [Ipeononenune Oecruiogus
MEXBUJOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMN PACTEHUI U )KUBOTHBIX. «3e1éHas
DesoNIOYUA Y.

CoxpaHeHHE U U3YyYEHHE T'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUH H
UX JUKUX pOAMYENd U1 CO3JaHMsl  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. J3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYEeCKUMU PeCypCamul CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yenax YayuueHus Cywecmeyiouux u co30anus Ho8blx Nopoo, TUHU U KPOCCOS8, 8
MoM uucie ¢ NPUMEHEHUeM COBPEMEHHbIX MeMOO08 HAYYHBIX UCCIe008aAHUIL,
nepeoosvix uoell u NepcneKmuBHbIX MexHOI02ULL.

JdeMoHCTpanuu

[Toprperer: H. U. BaBmios, . B. Muuypun, I'. JI. Kapneuenko, II. II
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuis! u cxemsl: «LIeHTpBI NPOUCXOKIECHUS U MHOTO00pa3Hsl KyJIbTypHBIX
pacTeHui», «3aKOH IOMOJIOTHYECKHX PSAJOB B HACIECACTBEHHONM M3MEHUYMBOCTHY,
«MeTtoabl cenekumy, «OTnanéHnas rudbpuauzanus», «MyTareHesy.

JlaGoparopHasi padora «l3ydyeHue copToB KyJIbTYpPHBIX PACTCHUN U MOPO
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yyeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHUiD».

IKeKypeusi «OCHOBHBIE METOABI M JOCTHKEHUS CEJNEKUUH PACTEHUH H
KUBOTHBIX (Ha CEJIEKLIMOHHYO CTaHLMUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIFHBIA yYaCTOK, B TEIUIMYHOE XO34HWCTBO, B JIaOOpaTOPHIO
arpOyHUBEPCHUTETA WJIM HAYYHOI'O LEHTPA)».

Tema 16. buoTrexHo/I0rus U CHHTeTHYeCKAast OMOJI0TUst

OOBeKTBI, UCHOJB3yeMble B OHMOTEXHOJIOTMH, — KIIETOUYHBIE M TKaHEBBIC
KyJbTYpBHI, MHUKpPOOPraHU3MBI, 170'¢ XapaKTEPHUCTHKA. Tpamumonnas
OMOTEXHOJIOTHS:  XJIEOOMEYEeHHEe, TMOJyYEeHUE KHUCIOMOJIOYHBIX IPOIYKTOB,
BUHOzAenue. MukpoOuonornyeckuii cuHte3. OOBEKTHl MHKPOOHOIOTMYECKUX
texHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH W MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYHMPOBAHHUSI TEHOMOB C LEJIBIO MOJTYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallluX He BCTPEYAIOIINECs B IPUPOAEe OMOCUHTETUUECKUE TYTH.



Knerounasa wnxxenepusa. Meroapl KyJbTypbl KJIETOK W TKaHEW PACTCHUN H
#KUBOTHBIX. Kpuobanku. Comartudeckass TruOpuAu3aluss W  COMATHUYECKUN
sMOpuoreHe3. lcnonp3oBaHuE TalIOWIOB B CeJIEKIMH pacTeHuil. [lonyuyenue
MOHOKIIOHANIbHBIX anmumein. HMcnonvszosanue MOHOKIOHANbHBIX U NOAUKTOHATLHBIX
anmumen 6 Meouyure. VICKyCCTBEHHOE OIUIOAOTBOpeHUE. PekoHcTpyKIius
AMIEKIETOK U KIOHUPOBAHUE JKUBOTHBIX. METON TpaHCIUIAHTALMU SIIEP KIIETOK.
Texnonozuu 0300pO8IeHUs, KYIbMUBUPOBAHUSL U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX K)JIbMYP.

XpOMOCOMHass W T€HHasg HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa W
koHcTpyupoBanue pekomOuHaHTHIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JIoCTMXKEHUsT W  NEPCHEKTHBBI XPOMOCOMHOM W TIE€HHOM  WHYKEHEPHUH.
DKOJOrM4eCKHe U ITUUYECKHE MTPOOJIEMbl T€HHOW NWHKEHEPUH.

Menununckue Ouorexnonoruu. [loctrenomuas nudposas menuuna. [T1P-
JIUarHoctuka. MeTaOoJIOMHBIA aHaJIW3, TEHOIEHTPUUYECKHUN aHaau3 MpoTeoMa
YEeJIOBEKA ISl OLEHKH COCTOSIHUS €ro 340poBbs. M CHOJIb30BaHHWE CTBOJIOBBIX
kieTtok. TapretHas Tepanusi paka. 3D-OmoumkeHepus g pa3pabOTKU
(yHIaAMEHTAJIBHBIX OCHOB MEIUUMHCKHX TEXHOJIOTMM, CO3JaHMS KOMILJIEKCHBIX
TKaHEW COYETaHUEM TEXHOJIOTMH TPEXMEpPHOro OumonmpuHTUHIra U ckaddosaunra
JUISL PEIIEHUS 3a/1a4 [TePCOHAIU3UPOBAHHON MEIULIMHBI.

Coznanne BEKTOPHBIX BaKIMH C LENbI0 OOecredeHus: KOMOMHMPOBAHHON
3amuThel OT BOo30ymuteneit OPBU, ycTaHOBIEHHE MOJNEKYJSIPHBIX MEXaHU3MOB
¢byukunonupoBanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00s1€BaHUs YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu

Tabmuibl u cxembl: «Mcmoap30BaHNEe MUKPOOPTAHU3MOB B IMPOMBIIIIIEHHOM
pOU3BOJCTBEY, «Kiierounas nnxeHepus», «I eHHast HHKEHEPUSD.

JlabopatopHnas paGora «3yueHne 00bEKTOB OMOTEXHOIOT I .

IpakTuueckas padora «llonyueHre MOJIOYHOKUCIBIX MPOTYKTOBY.

JKeKypeusi «buoTeXHONOrMsT — BaxKHEWIIAs TMPOU3BOAUTENBHAA CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOIMYECKOE MPOU3BOJICTBO)».

11 KVIACC

Tema 1. 3apoxkaeHue W pasBuTHE 3BOJIONUOHHBIX NPeEACTABICHUNA B
Onosorum

OpomonuonHass teopuss Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesaTenbHocTh Y. /lapBuHa.

JIBroKy1ue cuibl 3BoJoury BuoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTb
pPa3MHOXXEHHS  OpPraHM3MOB, HACJEACTBEHHas WM3MEHUYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).



Odopmiienne cuaTeTHdecko Tteopuu dBomonuu (CTD). HelTpanbhas
Teopust dBomound. CoBpeMeHHas HBOJNIOLNMOHHAs OWOJOrusa. 3HayeHue
ABOJIIOIIMOHHOM Teopuu B OPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCTpanuu

[Toptpetsi: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 2. K. Cent-Unep, K.
Krosbe, Y. Hapsun, C. C. YerBepukos, W. 1. llImansraysen, Jx. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBod mnpuponbl (mo K. Jlunuero)y,
«Jlectouma xuBbIX cymecTB (mo Jlamapky)», «Mexanusm QopmMupoBaHus
NPUCIIOCOOJICHUIT y pacTeHuil W KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mmapmipyta nytemectBus Y. Japsuna», «Haxonku Y. JlapBunay, «Dopmbl 60pbObI
3a cymectBoBanue», «llopoasl romyoOei», «MHoOroobpasue KyJabTypHBIX (GopM
KanycTbl», «[lopoabl TOMalIHUX )XKUBOTHBIX», «CxemMa 00pa30BaHUsI HOBBIX BUOB
(mo Y. J[apBuny)», «CxemMa COOTHOILIEHUSI JBWXKYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE MOJI0KEHUSI CHHTETUYECKON TEOPUH IBOJIFOLIUN.

Tema 2. MUKPOIBOJIIOLNS U €€ Pe3yJibTaThl

[Tonynsiuust kKak >aeMeHTapHas eauHuIa SBOTONNU. COBpPEMEHHBIE METOIbI
OIIEHKM TE€HETHYECKOTO pPa3HOooOpa3us W CTPYKTYypbl mnonyisiui. M3meHeHue
reHooH/Ia TOMYJSALMKA KaK JJIEMEHTAPHOE DBOJIOIMOHHOE SBJIEHUE. 3aKOH
reHernyeckoro paBHosecus k. Xapau, B. BaitnOepra.

DOneMeHTapHble (PaKTOpbl (ABMXKYIHME CHIJIbI) ABOJIOUMH. MYyTallMOHHBIHA
npouecc. KomOuHaTtuBHass u3MeHuuBOCTh. [lpelid reHOB — ciydaiiHbie
HEHAIpaBJIECHHbIE W3MEHEHHS 4YacTOT ajuiesied B momyisinusax.  Oddexr
OocHOBaTenst. JDgpgexm Oymuviiounozco eopaviwika. CHudCenue 2eHemuiecKozo
pasnoobpazus: npuuunsl u creocmeus. llposenenue s¢ppexma Opetigha 2cenos 6
oonvuwux u  manelx  nonyrayusAx.  Murpauuu.  M3omAauus  HOMyJISIUN:
reorpaduyeckas (MpocTpaHCTBEHHAs ), OMosIoruyeckast (pernpoayKTUBHA).

EcrectBennpiii oTO0Op — HampaBmsitonmi ¢daktop 3Bomonuu. Dopmbl
€CTECTBEHHOI0  OoTOOpa:  JBIKYIIMM, CTaOMIM3UPYIOMIMKA,  pa3pbIBatOLIUN
(nu3pynTuBHbIN). [lomoBoit oTO0p. BO3HUKHOBEHHE M HBOJIIOIUS COI[MATBHOTO
MIOBEJICHUS] )KUBOTHBIX.

[Iprcnoco0AeHHOCT,  OPraHM3MOB  KaK  pPe3yjabTaT  MHUKPOSBOJIOLMHU.
Bo3nukHOBeHHe — mpucrnocoOieHud y  opraHuzmMoB.  Apomopdo3bl U
uauoanantauuu. [Ipumepsl npucnocobieHuid y opranu3smMoB: MOp(hOoIorudyecKue,
dusnonornyeckue,  OHMOXUMHUYECKHE,  ToBeAeHUeckue.  OTHOCHUTEIHHOCTH
IPUCIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepunm u crpykrypa. BumooOpazoBanue Kak pe3yibTar
MUKpO3BOJIIOIMK. M3onsmus — kiaroueBor (aktop BumgooOpazoBanusa. [lytu u
CIIOCOOBI BHJ1I000pa30BaHUS: aJjuIonaTpu4YecKoe (reorpaduyeckoe),



CUMITATPUUECKOE (?KOJIOTHYECKOe), «MT'HOBEHHOE)» (monmmIonaU3aIKs,
rubpuan3aius). JmuTeasHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanuzmbl (HOpMUPOBAHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Pons  sBontonMoHHOM OMoONOTMM B pa3pabOTKEe HAYYHBIX METOJIOB
coxpaHeHus OMopa3HO0Opa3usi. MUKPOIBOIIONHUS M KOIBOJIOLMS MMAPA3ZUTOB U UX
X0351€B. MexaHn3mMbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIOCOOBI
O0pbOBI C HEH.

JdemoHcTpanuu

[Toptpetsi: C. C. UerBepukos, 3. Maiip.

Tabmuiel U cxeMbl: «MyTallMOHHasT W3MEHYHMBOCThHY», «llomymnsimonHast
CTpYKTypa Buaa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinGepray», «/IBuxyiue
CUJIBI DBOJIONUNY, «DKOJIOTHYECKAsT M3OJSAIUS MONMYJIAINA CeBaHCKON (openny,
«l"eorpadmueckass W30MANMA  JIMCTBEHHUIIBI CHOUPCKOW W JIMCTBEHHHMIIBI
naypckoiy, «llomynsiroHHbIe BOJHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JIEUCTBUSA €CTECTBEHHOro oT00pa», «®DopMbl OOpHOBI 3a CYIIECTBOBAHHE,
«HaycTpuanbsHelil Menanu3zMy», «KuBble uckornaemsie», «[IoKpOBUTENBCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnaronias OKpacka KUBOTHBIX»,
«Dusznonornueckue amantauun», <«lIpucnocoOIEeHHOCT, OpraHu3MOB U €€
OTHOCUTENBHOCTHY», «Kpurepuu Buaa», «Buasl-nBoitHukn», «CTpyKTypa BUAa B
npupoze», «CrnocoObl Bugo00pazoBaHus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TPEX BHUJAOB JaHJBIIICH», «IDKOJOTHMUYECKOE BHA000pPA30BAHUE BHUJIOB CHHHUID,
«ITonmunnounel pacrenuii», «KanycrHo-peneuHblil ruopumy.

OO6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHII 1
3BEpel ¢ MpUMepaMy Pa3IMYHBIX PHUCTIOCOOJICHUI, dYydela NTHI[ U 3Bepei
pa3HBIX BHJOB, TepOapum pacTeHUW ONWM3KUX BHUAOB, 00pPA30BaBIIHUXCS
Pa3JIMYHBIMHU CIIOCOOAMH.

JlabopaTtopnass paGora «BblsiBlIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIAY.

JladbopaTopuass  paGora  «llpucmocobneHuss  opraHu3sMoB M HUX
OTHOCUTEJIbHAS 1IEJIECO00PAZHOCTDY.

Jlabopatopnas pabora «CpaBHeHHE BHIOB 1O MOPGOIOTHUECKOMY
KPUTEPUIO.

Tema 3. MaxkpodBosiouust ¥ eé pe3yJabTaThl

Meroapl  u3ydyeHMsT MakpodBoiouuu. [laneoHTonmornueckue  METOIbI
uzydeHus: oHBomoonuu. Ilepexonubie ¢GopMbl W QUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduueckne metonbl u3yudeHus sBosonuu. CpaBHeHue ¢GIIopel U
dbayHbl MaTepuKoB U OCTpPOBOB. buoreorpaduueckue obnactu 3emiau. Buabl-
SHJIEMUKHU U PEIUKTHI.



OMOpPHUOIOTHYECKHE U CPaBHUTEIbHO-MOP(OIOrHUECKHE METOABl U3yUEHUs
3BOMIOLMU. ['eHeTHYecKkne MEXaHU3Mbl 3BOJIIOLMM OHTOI€HE3a M MOSBICHUS
SBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  aHAJIOTMYHBIE  OpraHblL
Pynumenrtapapie  opranbl U aTaBU3Mbl.  MOJEKYJISPHO-T€HETUUYECKHUE,
OMOXMMHMUYECKHE M  MaTeMaTHMYeCKue  METOAbl  M3YUYEHHS  HBOJIIOLIMH.
I'omonornuyneie reHbl. COBpeMEHHBbIE METOIbl MOCTPOEHUS (HUIOT€HETUUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS FTEHOMOB.

OO0mre 3aKOHOMEPHOCTH (MpaBUja) dBOJIONUN. [Ipuryun cmernsvl GyHKyull.
HeobOpatumocTs 3BomonMKU. AjganTuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB
SBOJIIOLINY.

JdemoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, ®. Mromep, O. I'ekkelns.

Tabmuubl 1 cxembl: «PUIOrEHETUUECKUI Psi JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yobie  smiepwe»,  «Crerouedanby,  «Punuodute»,  «CemeHHBIE
nanopoTHukn», «buoreorpaduueckue 30HBI 3emin», «Jlpeid KOHTHUHEHTOBY,
«Penuktey, «HavanpHble cTaguuM 3MOpPUOHAIBHOTO PA3BUTUSA IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTUYHBIE OpraHb», «PyIuMeHTBI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAaOOpHl YENOBEKa W IIMMIaH3e», «[ aBHBIE
HaIpaBJICHUS IBOJIOLUNY, «OOII1E 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

OOGopyioBaHME: KOJUICKI[MU, TrepOapuu, MYJSKA HCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJIOTHYHBIX, pyJAUMEHTApHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIINM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayunble rumore3sl NPOUCXOXKIEHUS XKU3HM Ha 3emiie. AOHOreHe3 u
naHcrepmusi. JloHayyHble IpencTaBiIeHUs O 3apPOKICHUU KU3HU (KPEalmOHU3M).
['mnoTe3a NOCTOSIHHOrO caMO3apOKICHHUS KU3HH U €€ onpoBepkeHue onbitamu O.
Penn, JI. Cnanmmanmanmu, JI. ITacrepa. [IponcxoxkaeHue sKM3HA B aCTPOOHOJIOTHS.

OcHOBHBIE JTaIlbl HEOPIraHUYECKON 3BOJIIOLIAH. [ImanerapHas
(reosioruyeckasi) HSBOJIONMS. XUMHUYECKas »SBOJIOLUUS. AOHUOreHHBIM CHUHTE3
opraHnydeckux BemecTB u3 Heopranudeckux. Ombir C. Mumnepa u I'. FOpwm.
OO6pazoBanue mnoaumepoB u3 MoHoMmepoB. KoainepBaTHas rumoreza A. .
Omnapuna, runores3a nepBuyHoro 0yiaboHa JIx. XonaeitHa, reHeTHYecKasi TunoTe3a
I'. Mémnepa. PuGosumel (T. Yek) u rumoreza «vupa PHK» V. TI'mnbepra.
dopmupoBaHue MEMOpPaH U BOSHUKHOBEHHE MTPOTOKIETKH.

HUcropua 3emmm um Meromel €€ wusydyeHus. lckomaeMble OpraHU4ecKHe
ocrarku. ['eoxpoHosorus u e€ Meroabl. OTHocuTenbHass U  aOCONIOTHAs
reoxpoHoJjorus. I'eoxpoHonornyeckas mKaia: 30Hbl, 3pbl, IEPHUOJIbI, SITOXH.



Havanbnbpie »Tambl oprannyeckor sBostonuu. [losiBieHne u  3BOTIONUS
NEPBBIX KIJIETOK. DBOJIIOIUA MeTa0osn3Ma. BO3ZHMKHOBEHUE MEPBBIX SKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHaJior MEPBBIX Ha 3emiie COOOLIECTB.
Crpomaronutel. [IpokapruoThl U 3yKapUOTHI.

[Tpoucxoxaenne 3ykapuoT (CHMOHOTEeHEe3). IBOITIOIMOHHOE TTPOUCXOKIECHNE
BUPYCOB. [IponcxoXaeHME MHOTOKIETOUYHBIX OPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl BOJIOIMH BBICIINX pacTeHud. OCHOBHBIE apOMOP(O3bI
pacrenuil. Bpixon pacrenud Ha cymy. llosBieHue CHOpOBBIX pacTeHUM U
3aBoeBaHre UMM cymu. CeMmeHHble pacTeHus. [IpoMcXOoXkIeHHE UBETKOBBIX
pacTEHUH.

OCHOBHBIE 3Tambl JBOJIONHUHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPQO3bI
KHUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaoBbIe KUBOTHBIE. JKM3HL B BOJAE. DBOJIONUSA MTO3BOHOYHBIX.
[Ipoucxoxnenne ambuoduii u pentuwiuit. [IpoucxoxaeHue MIIEKOMUTAIOIINX U
ntun. [lpunnun xmoueBoro apomopdoza. OcBoeHue O€CIO3BOHOYHBIMH U
MMO3BOHOYHBIMH >KMBOTHBIMH CYUIU.

PazButne xu3HM Ha 3emie MO dpaM M MEPUOJAM: apXeW, MPOTEPO30M,
najgeo3o0i, Me3030M, KailHo30M. OOm@as XapakTepucThka KiuMmata W
reoJorndyeckux mnpoueccoB. [losBieHHEe M pacuBeT XapaKTEPHbIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro ycloBUs U BIUSHHUE HA Fa30BbIil COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHHSI — DKOJOTHUECKHE KPU3UCHI Mpouuioro. [IpuunHel u
CIEACTBUSI MAcCOBbIX BbIMHpaHHil. COBPEMEHHBIN SKOJOTMYECKUN KPU3HC, €ro
ocobennoctH. [Ipobiema coxpanenus OnopasHooOpas3us Ha 3emiie.

CoBpemeHHasl cucTeMa OpraHudeckoro Mupa. [IpuHuunbl kinaccudukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIITbl OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsi: @. Penu, JI. Cnamnannanu, JI. Ilacrep, . . Meunukos, A. W.
Omnapun, [Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. FOpu.

Ta6muier u cxembl: «CxeMma omnbita @. Penny», «Cxema onbita JI. [1actepa mo
U3YUCHHUIO CaMO3apoXIeHUs *ku3Hu», «Cxema ombita C. Mmmiepa, I'. FOpny,
«JTanbl  HEOPraHWYECKOoW  HBomouun»,  «l'eoXpoHojoruyeckass  IIKaua,
«HauvanpHble 3Tanbl OpraHUYecKoi 3BoIOLUN», «Cxema o0pa30BaHUS dYKapHUOT
nyTéM cumoOunoreHeza», «Cucrema XUBOM mnpupoab», «CTpoeHHe BHUPYCay,
«Apomopdossl  pactenmity, «Punnodure», «OIHOKIETOUYHBIE BOJOPOCIH,
«MHoroKneTOUHbIE BOJOpOCHN», «Mxm», «llanmoporauku», «l'onocemeHHbIE
pactenus», «OpranHbl IBETKOBBIX pacTeHHiI», «(CxeMa pa3BUTHUS >KUBOTHOTO
Mupa», «ApoMopdo3sl KUBOTHBIX», «lIpocteitmme», «KuieuHonosocTHbIEY,
«IInockue 4epBU», «YneHnucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lltunpry, «Miekonuraromme», «Pa3BuThe XU3HU B
apxeuckou spe», «PazBurue :KU3HA B POTEPO30MCKON 3pe», «Pa3BuTue XKu3HU B
NaJe030MCKON 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BuTue KU3HU B
KaitHO30MCcKOM 3pe», « COBpEMEHHAasi CUCTEMA OPraHUYECKOT0 MUPay.

OGopynoBanue: repbapuyd pacTeHUM pa3IUYHBIX OTAENOB, KOJUICKIIHH
HACEKOMBIX, BIIAKHBIE MPENapaThl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJIJIEKIIUN
WUTJIOKOXKHUX, CKEJEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyuesla NTUI U 3BEpeEl,
KOJUICKIIUM OKAaMEHEJOCTEH, MOJIE3HBIX MCKOMAEMbIX, MYJISIKM OPraHHMYECKUX
OCTaTKOB OPraHU3MOB.

Bupryaabnass  Jga0opatopHas  padora «MojgenupoBaHuE — OIBITOB
Musnnepa—tOpu 1o uzyyeHuro abMOreHHOro CHHTE3a OPraHuYeCKUX COSMHEHUH B
NEPBUYHON aTMOchepe».

JladbopaTtopHas pabora «/3ydeHue W OmMCaHHWE MCKOIIAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IpakTuyeckass padora «M3ydyeHue 0COOCHHOCTEH CTPOEHUS PACTCHUI
Pa3HBIX OTAEJIOBY.

IIpakTnueckas padora «/3yueHue ocCOOEHHOCTEN CTPOEHHUS MMO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AHTPOIOT eHe3

Paznensl 1 3anaun anTponosoruu. Meroibl aHTPOIIOJIOT U H.

CraHoBiEHME TPEACTABICHUM O IMPOUCXOXKICHUU 4YeJOBeKa. Pennrnosneie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBEKa € )KUBOTHBIMU. CHCTEMATHYECKOE MTOJI0KEHUE YEIOBEKA.
CBujerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTEJBHO-
Mopdooruueckue, AMOPHOTIOTUYECKHE, (bU3H0I0T0-OMOXUMUIECKHE,
noBesieHuYeckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpSIMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3Ta U BTOPOM CUTHAIBHOM
CUCTEMBL.

JIBrkymue cuiibl ((pakTOpbl) aHTPOIIOreHe3a: OMOJIOrMYEeCKUE, COLMAIbHBIE.
CooTHollleHnEe OMOJIOTUYECKHUX U COLIMANIBHBIX (PAKTOPOB B AHTPOTIOTEHESE.

OcHOBHBIE CTauM aHTpororeHe3a. PaHHHe dYenoBeKOOOpa3HbIe 00€3bsHBI
(MPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
M0Ie. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. YenoBeK yMelbli, IepBbIe
W3TOTOBIICHUSI OPYAUM TpyJa. YenoBek NpsAMOXOASAIINN U TEPBBIA BBIXOJI JIOACH
3a mpeaensl  Adpuku. YenmoBexk reWmenbOeprckuii  — 00mMMNA  TIPENOK
HEaHIEPTaJIbCKOr0 YEJIOBEKA M YEJIOBEKA Pa3yMHOro0. UenoBEeK HEaHAEPTAIbCKUN
KAaK BHUJ JIIOJEW XOJIOAHOTO KiauMara. YenoBek pa3yMHBIA COBPEMEHHOI'O THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpexaenamMu Adpuku.
[Taneorenerrka u majgeoreHOMUKA.



DBOJIONHSI COBPEMEHHOTO YeJOBEKa. EcTeCTBeHHBI OTOOp B TOIMYJISITUSAX
yejoBeka. MyTalmoHHbIN miporiecc U noiumopdusm. [lomynsiimoHHbIE BOJHBI,
npeid reHoB, murpamus U «3PGEeKT OCHOBATENS» B MOMYJIAIHUSIX COBPEMEHHOTO
YeJI0BEKA.

UYenoseueckue pacel. [loHstue o pace. bosbmme pacel: €BpoIleouIHas
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (9KBAaTOpUaibHAas),  MOHTOJOHWJHAsS
(a3maTcko-amMepuKaHckas). Bpems u myTu paccelieHHs] 4eloBeKa IO IJIaHETe.
EnunctBo  dyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTh  pacHU3Ma.
[Ipucrnoco0aeHHOCTh 4YeNOBEeKa K pPa3HBIM YCIOBUSM OKPYXKAIOMIEH CpEIbl.
Bnusinue reorpaduyeckoil cpeasl M Jpeiida reHoB Ha MOPQOJOTUI0 U
(U3HONOTHIO YeTIOBEKA.

MexaucCIuIUIMHapHble  METOAbl B (u3uYeckol  (OMOJOTHYECKOM)
AQHTPOMOJIOTUU.  OBOJIONMOHHAS ~ AHTPOMOJIOTHS W MaJICOAHTPOMNOJIOTHUS
YeJIOBEUECKUX NOMyJsUui. bruocolnuanbHble HCCIEIOBAaHUS MPHUPOABI YEJIOBEKA.
NccnenoBanue K03BOIIOMUN OMOIOTMYECKOTO U COLIUATIBHOTO B YEJIOBEKE.

JdeMoHCTpanuu

[Toprpetsr: Y. lapsun, JI. JIuku, 4. 4. Pornackuii, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeTolIbl aHTPONOJIOTUNY, «I'0JTOBHOW MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsiHBI», «CKeNeT 4YeloBeKa M CKEJNeT IIMMIIaH3ey,
«PyIMMEHTHI U aTaBU3MbI», «/[BHXKyIIME CHIIBI AaHTPOIIOT€HE3a», « IBOIIOLUOHHOE
IpPEBO  YeENOBEKa», «ABcTpamonuTek», «UYenoBek  ymenslit», «Yenosek
npsaMoXoAsIniy, «JlenucoBckuil uenosek» «Heanaepranbipy, «KpoMaHbOHIIBD,
«ITpeaku yenoBeka», «ITamnbl SBOJIOLUU YEIOBEKA», «Pachl UeIoBeKay.

OOopynoBaHue: MYJSDKM — OKAaMEHEJIOCTEeH, MpeIMETOB MaTepHalbHOU
KyJbTypbl TPEIKOB ueloBeKa, penponaykuuu (Qororpaduu) KapTuH C
MU(OJIOTMYECKUMU W OUOJEHCKUMHU CHOKETaMU TMPOMCXOXKJICHUS 4eJIOBEKa,
doTorpaduu Haxo/I0K UCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET YeJI0BEKa, MOJIEIb
yepena ueloBeKa M 4Yeperna IIUMIIaH3€, MOJIeNIb KHUCTH 4YEJIOBEKa U KHUCTHU
MIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEIOBEKA.

Jlabopatopnas padGora «J/3yueHne ocoOEHHOCTEH CTpOEHHUs CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM).

IIpakTuyeckas padora «/3yueHne 3K0JIOrHYECKUX aIallTAllNil YEIIOBEKay.

Tema 6. Jxojioruss — Hayka O B3aHMOOTHOULICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM € OKPY KaKLIel cpeaou

3apoxzieHre u pa3BuThe dkojoruu B Tpyaax A. I'ymGonbara, K. @. Pynbe,
H. A. CeBepuora, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amaun
9KoJIOTHH. CBSI3b IKOJIOTUU C IPYTUMU HAyKaMH.



Meroasl 3kosioruu. IloneBbie HaOMOIEHHS. ODKCHEPUMEHTHI B 3KOJIOTHMM:
OpUPOAHBIE W JIabopaTopHble. MOJENUpOBaHHE B SKOJIOTMU. MOHUTOPHHT
OKpY>Karolen cpe/ibl: JIOKaIbHBIN, peTHOHAIbHBIN U TJI00aTbHBIN.

3HayeHUEe OKOJIOTMYECKMX 3HAHUM JUISI  4YeJIOBEKa. DKOJOTMYECKOe
MHPOBO33PEHHUE KaK OCHOBA CBS3CH YEJIOBEYECTBA C MpUponor. PopMUpOBaHUE
AKOJIOTUYECKOM KYJIbTYPBI H SKOJIOTMYECKOM I'PAMOTHOCTH HACEIEHUS.

JdemoHcTpanuu

[Toptpetsr: A. I'ymGonbar, K. ®@. Pynee, H. A. Cesepios, D. I'ekkenpb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Paznensr skonmorun», «Meroasl skonorun», «Cxema
MOHUTOPHUHTA OKPYKAOIIEH CPEABD.

JlaGopaTopHasi padora «H3yuenue METOI0B AKOJIOTHYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa o0MTaHUSA

DkoJjioruueckre GakTopbl U 3aKOHOMEPHOCTH X AeictBus. Knaccudukamms
AKOJIOTHYECKUX (PAKTOPOB: abMOTHYECKUE, OMOTHYECKHE, aHTponoreHHbie. Oo1me
3aKOHOMEPHOCTH JEHCTBUA 3Kosorndeckux ¢akropos. IIpaBuno munumyma (K.
Mnpenrens, 0. JInOux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBI.

AbGuotnueckue ¢daktopel. CBeT Kak sKonorudeckuit (axrtop. JleicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3MBbl. DKOJOTMYECKUAE T'PYIIIIBI
pacTeHHl M >KUBOTHBIX 10 OTHOIIEHWIO K cCBeTy. CHUrHalbHas poOJb CBETa.
doTonepruoInu3M.

Temneparypa kak oskonormdeckuii (axrop. JleiicTBue TemmepaTypsl Ha
opraHu3Msbl. [1oMKHIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocte kak 3konoruueckuit daktop. IlpucmocobneHuss pacTteHui K
noJiepKaHuio BogHoro OamaHca. Kiaccudukamusi pacTeHMHd MO OTHOILIEHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MOYBEHHA,
rIyOMHHAsE  TMOAMOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  DPHU3NKO-XUMUYECKHE
OCOOCHHOCTH cpeJi oOuTaHusi opranu3MoB. [lpucrnocoOyneHuss opraHu3MoOB K
YKU3HU B Pa3HBIX Cpelax.

buonornueckue puTMbl. BHemHue W BHyTpeHHUE PUTMBI. CyTOYHBIE H
rogu4Hble puTMbL. [Ipucnoco6eHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

XKusznennsie @opmbl opranusMoB. I[loHsitue o0 JKU3HEHHOW Qopme.
KuzHenHsie GOpMbI pacTEHUMN: 1E€PEBhS, KYCTAPHUKU, KyCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OAHOJNETHHE TpaBbl. JKHU3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
re0OHOHTBI, a3pOOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buornueckue (hakTophL. Bunaer OMOTUYECKUX B3aUMOJCHCTBUM:
KOHKYPEHIUs, XUIITHUYECTBO, cUMOMO03 U ero (opmel. [lapasutusm, xoorepaus,
MYTyaJlu3M, KOMMEHCaIn3M (KBapTUPaHTCTBO, HaxJieOHnuecTBO). Herpoduueckue
B3aUMOJIeHcTBUSL  (Tommueckue, (opuueckue, dadpuyeckue). 3HAUEHUE
OMOTUYECKHX B3aUMOACHCTBUU [JIsl CYIIECTBOBaHUS OpPraHM3MOB B Cpele
oOutanus. [IpuHIMI KOHKYPEHTHOT'O UCKITIOYECHHUS.

JdemoHcTpanuu

Tabmuubl U cxembl: «Ikonorudyeckue (axtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKPOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIE», «DHU3MOIOrMYECKUE aJanTaluu
KHUBOTHBIX», «Cpeapl oOWTaHus OpraHu3MOBY», «buonornueckue pUTMBIY,
«Kuznennole  QopMmbl  pacteHmit», «KusHeHHble  (OPMBI  KHBOTHBIXY,
«IKOCUCTEMA MIMPOKOJIMCTBEHHOIO JIeCca», « IKOCUCTEMA XBOMHOTO Jiecay, «llemun
NUTaHus», «XunHudectBoy, «llapasutuzm», «Koukypenius», «CumOuo3y,
«KommeHcanuzmy.

OOGopynoBanue: repdbapur pacTeHUNM U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BJIUSHUIO Pa3MYHBIX HSKOJOTUYECKUX (PAKTOpOB, repdapur CBETOJIIOOUBBIX,
TEHEJNIOOMBBIX U TEHEBBIHOCIIMBBIX PACTEHUN, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOCIMBBIE KOMHATHBIE PACTEHMS, repOapun U KOJUIEKIIUU TEIIONTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHUM, yyuesna NTHUIl U 3Bepel, repdapuu
pacTeHui, OTHOCSAIIMXCS K rUrpodutaM, kcepopuram, Me30(puTaM, KOMHATHBIC
pacTeHus JaHHBIX TPy, KOJJIEKUUU XXUBOTHBIX, OOMTAIOIINX B pPa3HBIX Cpenax,
repbapud M KOJJICKUMU PpACTeHMH M IKUBOTHBIX, OOJAJarolIMX YepTaMu
IPUCHOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUH XU3HU, repOapuu u
KOJUIEKI[UU PACTEHHM M JKUBOTHBIX PA3JIMYHBIX KXU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUACTBYIOIINX B PA3INYHBIX OMOTHUUECKUX B3aUMOICHCTBUSX.

JlabopaTopuass pabGora «BbIsiBIeHUE TNPUCTOCOOJIEHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopHass pabota «BbisBiIeHHE TMPUCIOCOOJIECHUH OpPraHU3MOB K
BJIUSHUIO TEMIIEPATYPBD».

JlabopaTopHass padora «AHATOMHUYECKHE OCOOCHHOCTH pAacTEeHUU U3
Pa3HbIX MECT OOMTAHUS.

Tema 8. Ikos10rust BUA0B ¥ MOMYJISIIM A

OKOJIOTUYECKHE  XAPAKTEPUCTUKUA  TOMYJISILIHH. [lonynmauust ~ Kak
Oouonoruyeckas cucrema. Poiab HEOJHOPOAHOCTH cpefbl, GU3HUECKUX OapbepoB U
0COOEHHOCTe OMOIOruu BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPbI
nonyJjsinuid. OCHOBHBIE TIOKa3aTeau NOMYJSILUU: YHUCIEHHOCTb, IIJIOTHOCTb,



BO3pacTHasi U TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPAIIUSL.

Dxosioruyeckas CTpykrypa nomyssiuud. OneHKa YHUCIEHHOCTU MOIMYJISIHH.
JluHamuKa MONMyIsiUMA U €€ peryyanus. bUOTHYeCKui MOTEHUHAN MOIMYJISLHUU.
MopgenupoBanue TMHAMUKH NOMYJsUud. KprBble pocTa YUCIEHHOCTHU MOMYISALUH.
KpuBbie BbDKUBaHUS. Perynsius YuCIEHHOCTH MONYJSIUNA: posib (aKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUU BUIOB (1- U
K-cTparerun).

[Tonsitue 00 sKonormueckoi Huiie Buaa. Mecrtoobutanue. MHoOTrOMEpHas
Moaenb skosiornueckon Humm Jk.M. XarumHcona. Pa3mepsl 3konorudeckou
Hum. [loTeHnnanbpHas U peanu3oBaHHAs HULLN.

Bun kak cucrema nonynsuuid. Apeansl BUAOB. Buabl M MX KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTH TMOBEJACHHUS M MUTpalMil >KUBOTHBIX. buonornueckue
WHBA3UH YyKEPOJHBIX BUIOB.

JdeMoHCTpanuu

[Toprpet: Ix. . XaTunHCOH.

Tabnuiel M cXeMbl: «DKOJOTUYECKUE XapaKTEPUCTUKU TOMYJISIIIUN,
«IIpocTpaHCcTBEHHass  CTpyKTypa mHomyiasiuun», «Bo3pacTHble  NHpaMHIbI
nonyyusiqun», «CKOpOCTh  3aceleHusi [OBEPXHOCTU 3EMJIM  Pa3IuYHbIMU
opranuzmMammn», «Moaens sxkosornueckoit Humm J[x. M. XatunHconay.

O6opyaoBanue: repdbapun pacTeHUM, KOJJIEKIIUH )KUBOTHBIX.

JlabopaTtopuas  padora  «[lpucnocoGneHuss ceMsH pacTeHUH K
pacCceneHuIon.

Tema 9. Jkos0orust coodmecTB. IKOJIOrHYECKHE CHCTEMBbI.

CooOmectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBa3uM MexAy
OopraHu3MaMu B OMOIIEHO3E.

Oxocucrema kak oTkpbiTas cucrema (A. [Ix. Tencnu). OyHKIMOHAIbHBIE
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBHH. Tpoduueckue nenu u ceru. AOuoTHUecKHEe OJOKU
skocucTeM. [TouBbI U Wbl B 3KOocucTeMax. KpyroBopoTt BEIECTB U MTOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTeld  DJKOCUCTEeMbl. buomMacca W OpOayKLHS.
DKOJIOTMUECKHUE MUPAMHUJIBI YhCel, OMOMACChl U SHEPTHUH.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpouxu. Duyxmyayuu.
Hanpasnennbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe coobmiectBo. buopasnooOpasue u moiHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.



[IpupoaHbie PKOCUCTEMBL. JKOCUCHEMbL 03ED U peK. IKOCUCmeMbl MOpel U
oxeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenell, nyCmbltb.

AHTpOITIOTEHHBIE JKOCUCTEMBI. Arposkocucrtema. ArponeHos3. Pasznnuns
MEX/Ty aHTPOIOT€HHBIMH U MPUPOTHBIMHU IKOCHCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomckas
dbraopa u ¢ayna. CuHaHTponuzalus ropojickoil ¢dayHbl. buomorudeckoe u
X03MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUII OPTaHU3MOB B
dKOCHCTEMax. Poib Kackaonozo sgghexma u 8uU008-30UpPUKAMOPO8 (KAi0Ueabix
8U008) 6 (hyHKyuoHuposanuu skocucmem. IlepeHOC SHEPruu U BEIIECTB MEXKTY
CMEXHBIMHM SKOCUCTEMAaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISALMA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHA.

Mexanuzmwi 8030eticmeus 3aepA3HeHUl pPa3HbIX Munos Ha
CyOOP2aHUBZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS ~ AHMPONOSEHHO20  8030€lCMBUSL.
MeTom00THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX YKOCHCTEM.

JemoHcTpanumn
[Toprpet: A. Ixx. Tencnn.
Tabmumer  u cxembl:  «CTpykTypa  OMoLeHO3a»,  «ODKocHcTeMa

MIUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMAa XBOWHOTO Jiecay, « DyHKIMOHAIbHBIC
TPYIIBl OPTaHU3MOB B 3KOCHCTeMe», «KpyroBopoT BemIeCTB B 3KOCHCTEME),
«llenu nutanus (macTOUIHAS, AETPUTHAS )Y, « DKOJIOTHUYECKAS MTUPAMUIA YUCEID,
«JKojoruyeckas nupamuaa OMoMacch», «IKOJIOTHYECKas MUPAMUIA SHEPTUN,
«ObpazoBanne Oonotay, «llepBudnas cykmeccus», «BoccTaHOBIEHHE Jieca MOCTe
noxkapa», «IKOCHUCTeMa 03epay, «ATporeHo3», «KpyroBopoT BeIIeCTB U MOTOK
SHEPTUH B arporeHosey, «lIpumepsl ypooIKocHuCTEM.

O6opyaoBanue: repbapun pacTeHU, KOJUIEKIIMHA HACEKOMBIX, Uydelia MTHIL U
3BEpeil, repbapuu KyJbTypHBIX H TUKOPACTYIIUX PACTCHHM, aKBApUyM KaK MOJICITh
HYKOCUCTEMBI.

IIpakTnuyeckas padora «/3yyenue u onvcanue ypOo0oIKOCUCTEMBI.

JlabopaTtopuass padora «l3yuenue pazHOOOpazusi MEIKUX [MOYBEHHBIX
YICHHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKypeusi «IKCKypcHsi B TUIIUYHBIN OuoreoineHo3 (B nyOpaBy, Oepe3HsiK,
€JIbHUK, HA CyXOJOJbHBIN UM TOMMEHHBIN JYT, 03€pO, OOJIOTO)».

IKCKYypeHsi «ODKCKYypCHsl B arpodKocucTeMy (Ha MOJe WM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riiodanbHas IKOCHCTEMA

buocdhepa — oOmerianerapHas o00oyiouka 3eMiIM, TI€ CYLIECTBYET WU
CyIllecTBOBaJa XHU3Hb. Pa3BuTue mpeacraBieHuii o 6mocdepe B Tpyaax J. 3iocca.



VYuenne B. U. Bepuanckoro o 6mocdepe. Obmactu 6mocheps! u e€ cocran. JKuboe
BELIECTBO OHOC(hEphI U ero PyHKIUU.

3aKOHOMEpPHOCTH cylIecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rio0anbHON IKOcUcTeMBI. JlnHamudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIBI (YIiiepoa, a30Ta). PUTMUYHOCTD SIBICHUI
B Ouocdepe.

3oHasbHOCTE Ouochepnl. [lonstrne o Ouome. OCHOBHBIE OHMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEILIAHHbIE W IIIMPOKOJIIMCTBEHHBIE JIECA, CTEIH, CABAHHBI,
MyCThIHU, TPONMUYECKUE JIeCa, BRICOKOTOPhA. KiluMart, pacTUTENbHBINA U KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U PyHKIIHS KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaa 1
OonocdepHbIX PYHKITUH.

JdemoHcTpanumn

[Toprpetsr: B. . Bepranckui, 3. 3rocc.

Tabnuubr u cxembl: «I'eocdepsl 3emin», «KpyroBopor azora B mpupoje»,
«Kpyrosopot yriepoma B mpupoae», «KpyroBopoT Kuciopoia B MPHUPOAEY,
«KpyroBopoT Boabl B npupoae», «OcHOBHbIE OMOMBI cymmny, «Knumarnueckue
nosica 3emnm», «TyHapa», «Taira», «Cmemanapiii jgec», «LIMpoKkoIMCTBEHHBIN
necy, «Cremnby, «CaBanHay, «IlycTeinsy, « Tponudeckuit gecy.

O6opynoBaHue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJIJICKIIMH YKUBOTHBIX.

Tema 11. YestoBek U OKpyxa0UIas cpeaa

DKOJIOTHYECKHE KpU3UCHI M UX NOpuuuHbl. Bo3nelicTBue denoBeka Ha
ouochepy. 3arps3HeHHe BO3AYyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOAHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pa3pymienue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHune Kaumara.

AHTpOITIOT€HHOE BO3JCHCTBUE HA PACTUTENBbHBIA U KUBOTHBIA MHUp. OXpaHa
PACTUTENBHOTO W >KMBOTHOTO MHpa. OCHOBHBIE NPUHLMUIIBI OXPAHbI MPUPOJIBL.
Kpacubie xHuru. Ocob0o oxpaHsemble mnpupoanbie Tepputopuu (OOIIT).
Boranuyeckue caapl ¥ 300J0TUUECKUE TTAPKH.

OcCHOBHbIE TPUHIIUIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA U MPUPOJIBI.
PanvionansHOe  MpPUPONOMNONIB30BAaHUE M COXpaHEHHE  OMOJOTHYECKOTO
pasHooOpasus 3emim. OOmKE 3aKOHOMEPHOCTH TJIOOAIBHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSTHHIE TTOCIICICTBUSL.

Pa3BuTre METOIOB MOHUTOPUHIAa pa3BUTUSA OIMACHBIX TEXHOTCHHBIX
npouieccoB. Cucmemuvie ucciedo8aHus nepexooa K pecypcocoepezaroujeii u
KOHKYpeHmocnocobHou snepeemuxe. buonocuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvlie ungopmayuonnvie cucmemsol, obecneuusarowue O00CMyn K
ungopmayuu no CcOCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OcHoBbL



sKopeadburumayuu dKocucmem U Ccnocooos 00pvoOLl ¢ OUONOBPENHCOCHUSMIUL.
Pexoncmpykyus mopckux u HazemMHbIX IKOCUCTNEM.

JdemoHcTpanuu

Tabmumer w cxeMbl:  «3arpsi3HeHHE  aTMocdepb»,  «3arps3HEHHE
ruapocheps», «3arpsizHeHne TouBb», «llapHukoBbIi 3ddexkT», «Ocobo
OXpaHseMbIe IPUPOTHBIC TEPPUTOPUIY, «MOJETH YIIPABIIEMOTO MUPAY.
OGopynoBanue: Qororpaduu OXpaHSEMBIX PACTEHHH U KUBOTHBIX KpacHoi
kHuru Poccurickonn ®enepanuu, KpacHol kHUTH peruoHa.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaraM OCBOCHUS
o0yyalmuMuCId MporpaMM cpeaHero oOmiero o0Opa3oBaHUs: JIMYHOCTHBIEC,
METarnpeJAMETHbIEC U TTPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMBI IO OUOIOTHHU
BBIJICJICHBI CJIEAYIOLIUE COCTABIISAIONIME: OCO3HAHHE OOYYaIOIUMUCS POCCUUCKON
IPKIAHCKOW HJICHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH
U CaMOOINpENeNeHUI0, Haluuyue Mmomusayuu K OOy4YEHUI0O  OHMOJIOTHUH,
yenenanpasieHHoe pazeumue BHYTPEHHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEH WM HMCTOPHUYECKUX TPATUIUN pa3BUTHS OMOJIOTHYSCKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb 00YYaIOIIUXCSI PYKOBOACTBOBATHCS B CBOCH
NESATETbHOCTH I[EHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, TPUCYIIUMH CHCTEME
OMOJIOrMYecKOro  OOpa3OBaHUS, Haluuyue  NPABOCO3HAHUS  DKOJOTUUECKOU
KYJIBTYPBI, CHOCOOHOCMU CMA8UMb TIEIIA U CTPOUTD KU3HEHHBIC TITaHbI.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOTrPaMMBbI TI0 OHMOJIOTHH JIOCTHUTAFOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBHM C
TPaJAUIIMOHHBIMU POCCUHCKUMH COIIMOKYJIBTYPHBIMU, HCTOPHYECKUMU U TyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE IMpaBUIaMU U HOpPMaMHU
NOBEJCHUS W CIOCOOCTBYIOT MpoOllecCaM CaMOIIO3HAHMS, CaMOBOCIHMTAHHUS U
CaMOpa3BUTHUS, PAa3BUTUS BHYTPEHHEH TMO3UIMHM JIMYHOCTH, NATPUOTHU3MA U
YBaXECHUS K 3aKOHY W MPABOIOPSIKY, YEJIOBEKY TPyJa U CTapIIeMy MMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHWS K KYyJbTYPHOMY HACIEIUI0 U
TpaJMIIMsIM MHOTOHAIIMOHAJIBLHOTO Hapona Poccuiickoit denepaiuu, npupoae u
OKPY’KarolIen cpee.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS YydeOHOro mpeamera «buomornsy
JOJHKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIMXCsl PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAllNM, TIO3UTUBHBIX BHYTPEHHHUX  YOCKICHHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIUPCHHUE >KHU3HEHHOTO
OTBITA M OMBITA JACATCIBHOCTH B IMPOIECCE PeaM3allii OCHOBHBIX HaIPaBJICHHM
BOCITUTATEIBHON JEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3HUIIMHA 00YYaOIIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUKCKOTO OOIIEeCTBA;

OCO3HaHME CBOUX KOHCTUTYLHOHHBIX TMpaB MU OOS3aHHOCTEH, yBaKCHUE
3aKOHa U MPaBOMOPAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKON JEATEIbHOCTA IMpPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YUYEOHBIX M MO3HABATENIbHBIX 3a/1ay, BHITOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSTh COOCTBEHHYIO TMO3HMIIMI0 IO OTHOUIEHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBaTh B CBOUX JACUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKIACHUSIMH, KYJIHTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIbHBIM IMOJI0)KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOILIECCE COBMECTHOIO BBINOJHEHUS
y4eOHBIX, TO3HABATEIbHBIX U MCCIEAOBATEILCKUX 3a/a4, YBaXUTEIbHOIO
OTHOILIEHUS K MHEHUIO OIMOHEHTOB MpU OOCYXJACHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJOHTEPCKOMN JEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTh pOCCUICKOM IPaXKIaHCKON UJEHTUYHOCTH,
NaTpUOTU3MA, YBAXXEHUsS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTHU IMEPE.
Ponuuou, ropmoctn 3a cBoM Kpal, CBOO PoauHy, CBOW SA3BIK M KYJBTYpY,
MPOIIIOE M HACTOSAIIee MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHUE K NMIPUPOJHOMY HACIEAUIO U MAMSATHUKAM IPUPOJBI,
JNOCTUXEHUSIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUHUCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJIOTMH, TOHUMAHHWS 3HAYCHUs OWOJOTUM B IO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEIOBEKA M COBPEMEHHOI'O 00I1eCTBa;

ujeitHas yOoexxIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3ammure OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHHE TYXOBHBIX LIEHHOCTEH POCCUICKOTO HAPO/a;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TIOBEICHHS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIMI0 M MPUHUMAThL OCO3HAHHBIC pEIICHUS,
OPHUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHME JIMYHOTO BKJIaJ|a B TOCTPOCHUE YCTOMYMBOTO OYIyIIETo;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJAUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O MPUHATHUS UEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUM C
TpaguuusmMu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMAaHHUE IMOITMOHATBHOTO BO3ICHCTBUS JKUBOM TPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQXCHHUIO B Pa3HBIX BHUIAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUIHOCTH;

5) ¢usuveckoro BocmUTAHHA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOIMOHAJIBLHOIO 0J1ar0NOTyYHsi:

NOHMMaHUE W peanu3alds 370pOBOTO U 0Oe30macHoro oOpasza KU3HH
(310poBOE€  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBUJ U HOPM,
COQTaHCHPOBAHHBIN PEKUM 3aHIATHH W OT/ABIXa, peryspHas ¢u3ndeckas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DPU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMaHUE I[EHHOCTH TMPABWI WHIWBHIYAIbHOTO H  KOJUICKTUBHOTO
0e301acHOro MOBEICHUS B CUTYalIUAX, YTPOKAIOIIKX 3JOPOBbIO U KU3HHU JIIOJIEH;

OCO3HAHHWE TIOCIEJCTBUN W HENMPHUSATHS BPEAHBIX NMPUBBIUCK (YHOTpeOICHHS
AJIKOTOJIs1, HAPKOTHUKOB, KypEHUS );

6) TPy10BOI0 BOCIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHUE LIEHHOCTH MacTEPCTBa, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIbHOCTH TEXHOJOTUYECKONW M COLMAIBLHON
HAIPaBJICHHOCTH, CITOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJTHATH TaKyIO ICSITCIIBHOCTS;

UHTEpEC K Pa3IMYHBIM cdepaM NnpodhecCuOHANbHONU JEATEIHLHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymiel mnpodeccurn W peaTU30BHIBATH
cOOCTBEHHBIC KU3HCHHBIC TIJIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUN BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJOTHYECKU I€TIECO00pa3HOEe OTHOMICHHE K TMPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIIeCTBOBAHUS;

MOBBIIICHUE YPOBHSI OSKOJOTUYECKOM KYJIbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TOCTYIKOB M OIEHKH WX BO3MOXHBIX TOCHEICTBHMA IS
OKPYXKarolen Cpebl;

OCO3HaHME TJ00aTBbHOTO XapakTepa IKOJIOTMYECKUX MpoOJieM U MyTed ux
pelieHus;

CIIOCOOHOCTh HMCITOJIB30BaTh MPUOOpETaeMble MPH U3YYEHUU OUOIOTHU
3HAHUS W YMEHUSA TPU PEIICHUH TPOoOIeM, CBS3aHHBIX C PaIllMOHAIBHBIM
IPUPOJIONOIb30BaHUEM  (COONIIOZICHHE  TpaBWJI  TOBEICHUS B MPUPOJIE,
HaIMpaBJICHHBIX HA COXpPAaHEHUE PAaBHOBECHS B HKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCHUCTEM, OroCheEpHI);

AKTUBHOE HENPHUATHE JEHCTBHUM, TPUHOCAIIUX Bpeld  OKPYKAIOIICH
IPUPOTHON Cpejie, YMEHHE MPOTHO3UPOBATh HEOJATONMPHUATHBIC DKOJIOTHYCCKUE
MOCJIC/ICTBUS IPEANTPUHIMAEMBIX JCHCTBUN U IPEIOTBpAIIATh UX;



HaJMYue Pa3BUTOrO 3KOJIOTMYECKOrO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYPHI,
OTbITa JeATEIbHOCTH HKOJIOTUUECKOMN HaIpaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBAaTbCSI UMM B II03HABATEJIBHOM, KOMMYHUKATUBHOW U COLUAIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUUECKOMN NIEATENBHOCTH SKOJIOTMYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UWUTATEIILCKOM KYyJIbTYpbl KaK CpelCTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMHU U MMO3HAHUS MUPA;

NOHUMaHuEe crnenuPukun OWOJOTHM KaK HayKd, OCO3HAaHUsA €€ poju B
(GbopMHUpPOBAaHWUN PANMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUW IIEJTIOCTHOTO
NpeACTaBICHUS] 00 OKpYXalollleM MUpPE KaK O €JAMHCTBE MPHUPOJIbI, YEJIOBEKA U
oOlecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW UM peuieHu MpodieM
COXpaHEHUS TPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTh B 3HAYUMOCTH OWOJIOTUU JJISi COBPEMEHHOM ITMBUIIM3AIUU:
oOecriedyeHuss HOBOT'O YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3/IaHHE TMEPCIIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  peIIaTh PecypcHble  MpoOJIeMbl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTeW BBIXO/A U3 TI100aJbHBIX AKOJIOTHYECKUX MPOOJIEM U
obecrieyeHuss  mepexoJa K  YCTOMYMBOMY  pa3BUTHUIO,  PAIMOHAIIBHOMY
UCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHUIO HOBBIX CTaHJIapTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHWOJOTUYECKMX 3HAHUN B IEIIX
NOBBIIIEHUA OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHOM TI'paMOTHOCTH, Kak
COCTaBHOM 4acTU (PYyHKIMOHAJIBHOMW I'pPaMOTHOCTH oOydarouiuxcs, (popmupyemon
IpU U3y4YEeHUU OMOJIOTHH;

MOHUMAHHUE CYUIHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJL30BaTh MOJIydaeMble 3HaHUS [JIs aHajdu3a |
OOBSCHEHHMS SBJIICHUN OKPYXKAIOLIEro MUpa U MPOUCXOJAUIUX B HEM HM3MEHEHUH,
yMEHUE JieaTh OOOCHOBAHHBIC 3aKIIOUEHHUSI Ha OCHOBE HAyudHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C 1I€JIbI0 MOTYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTh CAMOCTOSITEILHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus IpoosieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAHHE IIEHHOCTHM HAyYHOW JAESTEIbHOCTHU, TOTOBHOCTH OCYUIECTBISTH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO NESITEIbHOCTh HHINBUAYAJIBHO U B TPYIIIIE;

FOTOBHOCTh W CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oOBaHUI0 U
caM0OOOpa30BaHMIO, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUU 1O OHOJIOTHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH.



METANPEAMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3ysibTaThl OCBOCHHUS yuyeOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HAuMMble s  (OpPMHpPOBAHUS MHUPOBO33PEHHUSI OOYyYAIOIIKXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOLIEHAYYHbIE MOHITHUS, OTPaKAIOIIHE
[EJIOCTHOCTh HAy4YHOM KapTHMHBI MHUpa M CHEUUPUKY METOJOB IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPIUs, SIBICHHE, IPOLECC,
CUCTEeMa, HAayuYHbIM (aKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHNE,  HAONIOJICHWe, HW3MEpPEHHE, OKCIEPUMEHT U  JpyTue);
yHUBEpCalbHble Yy4yeOHbIe JeWcTBHS (TO3HABATENbHbIE, KOMMYHUKATHBHBIE,

PETYJISATUBHEIE), o0ecrieunBaroIIre dbopmupoBaHue (GYHKIIMOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIETEHIIMM OO0YydYaloIUXCs; CIIOCOOHOCTH
00ydaromuxcs MCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUPOBO33PEHUYECKME 3HAHMS M  YHUBEpCalbHble ydeOHble JECUCTBUS B
MO3HABATENLHON U COLUANIbHOM MPAKTHKE.

B pesynprate w3ydeHus OWOJIOTMM Ha YypPOBHE CPEIHETO OOIIETro
oOpazoBaHusi y oOyuyaromierocs OyayT chOpPMUPOBAHBI  IO3HABATEIbHbBIC
yHUBEpCalbHbIe YUeOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAIbHBIE YUEOHbBIC
JICCTBUSA, PErYyJSTUBHBIC YHHUBEpPCAIbHBIC Y4eOHbIE JCHCTBUS, COBMECTHAs
TeSATEeTHHOCTD.

MertanpeaMeTHbIE PE3yIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETo
00pa3oBaHMs TOKHBI OTPAXKATh:

Ogaajenne YHHUBepPCAJIbHbIMH y4eOHBIMU MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE TeHCTBUSI:

CaMOCTOATENbHO  (GOPMYJIMpPOBATh W aKTyaJlU3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHWA TPHUEMBI JIOTUYECKOTO MBITUICHHUS
(aHanu3a, cMHTE3a, CPaBHEHMS, Ki1acCU(pUKaAIIUU, 000OIIEHUS), PAaCKPBIBATh CMBICI
OMOJIOTUYECKUX TOHITHM (BBLACIATh UX XapaKTEepHbIe MPU3HAKH, YCTAHABJIUBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTIpENeATh e MeATCTLHOCTH, 3aJaBas TMapaMeTpbl W KPUTEPHH UX
JTOCTHKCHHUSI, COOTHOCHUTD PE3YIIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMH ICTISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS JUIsl OOBSICHEHUSI (DAKTOB U SIBJICHUIA
YKABOU MTPUPOIBI;

CTPOUTH JIOTHYECKUE pPaCCYKIeHUs (MHIYKTUBHBIC, JCAyKTHUBHBIE, IIO
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B pacCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYITHUPOBATH BBIBOJIBI M 3aKIIFOUCHUS,;

IPUMEHSTh CXEMHO-MO/ICITbHBIC cpencTtBa IS TPEICTaBICHUS
CYIIIECTBCHHBIX CBS3eH M OTHOIIECHWH B M3yYaeMbIX OMOJOTHYECKHX OOBECKTaX, a



TaKK€  NPOTHUBOPEUMI  Pa3HOr0  poOJAa,  BBIABICHHBIX B Pa3IMYHBIX
MH(GOPMAIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IJIaH pEHIeHUs MPOOJIeMbl C y4ETOM aHAM3a UMEIOIIUXCS
MaTepHAIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B ACSITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
IEJISIM, OIICHUBATh PUCKU TIOCTEICTBUN ACSITEIbHOCTH;

KOOPAWMHHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIIeI0BaTEIbCKUE 1eHCTBUSI:

BJIAIETh HABBIKAMH yU4E€OHO-UCCIIE0BATEIbCKON U MPOEKTHOU JAESITEIbHOCTH,
HaBBIKAMH  paspelnieHus mpoodsieM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIIECHUS MPAKTUUECKUX 33/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MIO3HAHNUS;

UCIIOJIb30BaTh pa3IMYHbIe BHUIBl JESITEIBHOCTH IO TMOJIYYEHHUIO HOBOTO
3HaHWS, €ro HHTEpIpeTali, NPeoOpa3oBaHUI0O M NPUMEHEHHI0 B Y4eOHBIX
CUTYallUsAX, B TOM YKCIIE IPH CO3JJaHUH YIEOHBIX M COI[UATBHBIX TPOEKTOB;

dbopMupoBaTh HAYYHBIA TUI MBIIUICHUS, BIaeTh HAYYHONH TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHSATUSIMU U METO/IAMH;

CTaBUTh W (HOpPMYIUpOBATh COOCTBEHHBIE 3aJayd B 00pa3oBaTeIbHOM
JEeSTENbHOCTH Y )KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3a/ady,
BBIIBUTaTh TUIOTE3Y €€ pelIeHHs, HaXOAWTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX yTBEPXJICHUH, 3a]]aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBJIATh LI€JICHANIPABICHHBIM MOUCK MEpPEHOca CPEICTB M CIOCOOOB
JeNCTBUA B MPOGECCHOHATBHYIO CPEy;

YMETh TEPEHOCUTHh 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYIO O0JIaCTH
KHU3HEICSATEIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTrMHAIbHBIE MOJIXO0Jbl U PEIICHMUS,
CTaBUTh MPOOJIEMBI U 33a4H, IOMYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

3) padora ¢ nHpopmanuei:

OpUEHTHUPOBATHCS B PA3TUYHBIX UCTOUHHKAX MH(OpMAIH (TEKCTE Y4eOHOTO
nocoOus, HAyYHO-TIONMYJISIPHOM JUTEparype, OHOJOTUYECKHX CIIOBapsSX U
CIPaBOYHHMKAX, KOMIIBIOTEpHBIX 0a3ax JaHHbBIX, B VIHTepHeTe), aHaNU3UpOBaTh



MH(GOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM Ipe/ICTaBICHUS, KPUTUUECKU OLEHUBAThH
€€ JJ0CTOBEPHOCTh U HENPOTHBOPEUYNUBOCTH;

(GopMynHpOBaTh 3alpOChl U MPUMEHATh PA3IUYHBIE METOJbI MPU MOUCKE U
oTbope Oumosiormyeckor mH(pOpManu, HEOOXOAMMOM JIJisi BBITTOTHEHUS yYEOHBIX
3ajady;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPUIEHCTBOBATH KYJIbTYpPY aKTUBHOI'O MCIIOJIb30BaHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OopMy  TpeacTaBlICHUSA
Oouosornyeckor nHpopmanuu (cxembl, rpaduku, AUarpaMmsbl, TaOIULbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIH fA3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
Oouonornueckod uH(pOpManMeN: NPUMEHSATh XUMHYECKHE, (PUIUYECKUE U
MaTE€MaTUYECKUE 3HAKU W CUMBOJBI, (HOpMyJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISIHOCTH;

BJIAJ€Th  HABBIKAMHM  pacloO3HaBaHWUA M 3alIUThl  MH(MOpMAaLNH,
uH(}OpMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyajgeHne yHUBEPCATbHBIMA KOMMYHHUKATUBHBIMU 1€CTBUSIMM:

1) oOmenmue:

OCYLIECTBJISATh KOMMYHUKAIIMHU BO BCEX c(pepax >KM3HU, AaKTUBHO Y4ACTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyX)AaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIBHO BBIIOJHEHUS MPEAJIaracMoi
3a/1a4y, YYUTHIBaTh MHTEPECHI U COTJACOBAHHOCTH MO3UIMI IPYTrUX YYaCTHUKOB
JMAJora WA JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOIIECHUS, TOHMMAaTh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS KOHQIMKTHBIX CUTYallUH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJAJETh Pa3IM4YHBIMU CIIOCOOaMH OOILIEHUS W B3aMMOJICHCTBHS, TOHUMATh
HaMEpEeHUs IPYTUX JIOJIeH, MPOSBIATh YBAXKUTEILHOE OTHOILIEHHUE K COOECETHUKY
U B KOPPEKTHOU PopMe HopMyTupoBaTh CBOM BO3PAKEHHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesiTeJIbHOCTD:

INOHUMAaTh U HCIIOJIb30BATH IIPEUMYIECTBA KOMAHIHON M WHIWBUAYaIbHOU
paboThI MpU PEIICHUU OMOJIOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTD
IpUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS MPU PElIeHUH y4eOHOH 3a1auu;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX NIEUCTBHM C ydé€TroM oOIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHBA;



IPUHAMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH W
KOOPAWHUPOBATh JACHUCTBUA MO €€ NOCTHXEHUIO: COCTAaBIISITh IUIAH JEHWCTBHUI,
pacupeneniatb pojad € Yy4E€TOM MHEHHMH YYaCTHMKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHO pabOThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJAa M KaXKIOTO y4YaCTHUKA KOMAaHIbI B
oO1Iui pe3ynbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipe/iaratb HOBBIE ITPOEKTHI, OLECHUBAaTh HUIAEHU C TIO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH,;

OCYILECTBIIATh TO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3jIU4HBIX
CUTYaIUIX, TPOSIBISATH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIUATHBHBIM.

OBiaeHne YHMBEPCAJIbHBIMH PEryJIATHBHBIMU AeHCTBUSIMHU:

1) camoopranuszanus:

UCIIONb30BaTh OHMOJOTMYECKHE 3HAHUS IS BBIABICHUS MPOOJIEM U HX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX;

BbIOMpAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHUU I1I€JIEBble U CMBICIOBBIC
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaxX IO OTHOILIECHHUIO K JKMBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILECTBIISITh MO3HABATENBHYIO AECATEIBHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTeIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO  COCTAaBJATh IUIAH pEHIeHHs MNpo0JeMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TPEATIOUTCHHUIA;

J1laBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JIeaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €ro, Oparb OTBETCTBEHHOCTH
3a pEILICHHUE;

OILICHUBATh TPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBAaTh (HOPMHUPOBAHUIO W TIPOSBIICHUIO IMUPOKOW JPYIUIIUU B
pa3HbIX O00JacTSIX 3HAHMM, IMOCTOSHHO NOBBIIATH CBOM OOpa30BATEIbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CHUTYalHsM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLIEHMBAaTh COOTBETCTBHUE PE3YJIBTATOB LEAM;

BJaJ€Th  HABBIKAMM  TIO3HABATEJIbHOM  peduIeKCMM  Kak  OCO3HAHMUS
COBEpLIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HMX pE3YJIbTAaTOB U
OCHOBaHMi, UCIOJIB30BaTh MPUEMBI PEQIEKCUU JIs OLEHKH CUTYyallMd, BbIOOpa
BEPHOI'O PELLICHHUS;

yMETh OILIEHUBATh PUCKM W CBOEBPEMEHHO IPUHHUMATh PELIECHUS IO HX
CHUKEHMIO;



IPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IIPU aHAJIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0s U APYTUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA;

IIPUHAMATh MOTHBBI W apryMEHTBl JPYTHX IIPU aHaIu3€ pe3yJIbTaToB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaTbl OCBOCHHUSI COJEpKAHHUS Y4yeOHOro mpeaMera
«buonorusi» Ha yrayONE€HHOM YpPOBHE OpPHEHTHUPOBAaHbI Ha oOecredyeHue
npoduibHOro  oOydeHust  oOywarommxcss  Ouosmorun. OHM — BKIIOYAIOT:
cnenuduueckue a1 OMOJIOrMKY HayYHbIe 3HAHUS, YMEHUS U CIIOCOObI AEUCTBUH O
OCBOCHHIO, MHTEPIIPETAIIUN U MPEoOpa30BaHUIO 3HAHUM, BUIBI JIEATEILHOCTH I10
MOJIYYEHHUIO HOBBIX 3HAHUW U UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cUTyanusx. [IpeameTHbie pe3ynabTaThl MPEACTABICHBI 1O
roJlamMm U3y4YeHHUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS y4deOHOro mpeamera «buonorus» B 10
Kjlacce OJKHBI OTPaXXkaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ M pPOJM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B
NMO3HAHUM  3aKOHOB TPUPOJABI M  PEHICHUHW TPOOJEM  PAIMOHAIBLHOTO
IPUPOJIONIOIB30BaHUs, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHoJIOrnH;

BJIQJICHUE CHCTEMOM OWOJIOTMYECKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATal0IIe OWOJOTUYECKUE TEPMHUHBI U TOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTabO0Ju3M, TOMEOCTa3, CaMOPEryJsilus, CAaMOBOCIPOHU3BEIIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT M Pa3BUTHE), OUOJIOTHYECKUE TEOPUHU
(xnerounas teopusa T. IIBanna, M. lllneiinena, P. BupxoBa, XxpoMmocoMHasi TeOpus
HacnenctBeHHocTd T. Moprana), yuenuss (H. U. BaBumoBa — o meHTpax
MHOTrooOpa3usi ¥  TMPOUCXOXKJICHHUS  KYJIbTYpPHBIX  pPAaCTeHHWH),  3aKOHBI
(enHOOOpa3usi TOTOMKOB IEPBOrO IMOKOJICHHS, PACIICIUICHHS, YUCTOTHI TaMer,
HE3aBUCHUMOro HacieaoBanus [. MeHaens, TOMOJOTHYECKUX PAJIOB B
HACJIEICTBEHHON U3MEHYMBOCTHU H. . Basunoga), IIPUHLATIBI
(KOMIIJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOr'O TIO3HAHMS, HUCIIOIb3YEMbIX B
OMOJIOTUYECKUX MCCIIEIOBAHUAX JKUBBIX OOBEKTOB (OINMUCaHUE, H3MEpPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATh CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OaxTepuit, TpuOOB, pacTeHUH, )KUBOTHBIX U Y€JIOBEKa, CTPOCHHUS OPTaHOB U CUCTEM
OpraHOB PACTEHUHM, JKUBOTHBIX, 4YEJIOBEKa, IIPOLECCOB KHU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OPraHU3Max pacTeHUM, KUBOTHBIX U YEJIOBEKa, OMOIOTMYECKHX
IpoLIecCOB: 0OMEHa BeUIECTB (MeTa00IM3M), NPEBPALLEHUsT SHEPTUU, OpOKEHUS,
aBTOTPO(HOIrO U TeTepoTpOHOTO TUIIOB NMUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeTorenesa, SMOpHUOreHesa, nocTaMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXXEHHUS,  HMHIMBUIYaJlbHOTO  Pa3BUTUS ~ OpraHu3ma  (OHTOreHe3a),
B3aMMOJICHCTBHS T€HOB, TETEPO3UCA, NCKYCCTBEHHOTO 0TOODA;

YMEHHME YCTAaHABIMBATh B3aUMOCBA3M MEXJIy OpPraHOWJIAMHU KIETKH M UX
(YHKIUSAMH, CTPOEHUEM KJIETOK pAa3HbIX TKaHe W UX (QYHKUUAMH, MEXITY
OpraHaMM ¥ CHCTEeMaMH OpPTaHOB y pACTEHH, >XUBOTHBIX M YeJOBEKa M HX
(GYHKIUSAMH, MEXAYy CHCTEMaMH OPraHoB U HMX (QYHKIHUSMH, MEXIY S3TanaMu
oOMeHa BEIIECTB, 3TallaMU KJIETOUHOT'O IIUKJIAa U )KU3HEHHBIX [IUKJIOB OPraHU3MOB,
sTanamMu SMOPUOHAIIBHOTO Pa3BUTHSA, TEHOTHIIOM M (PEHOTHUIOM, (EHOTUIIOM HU
dbakTopamMu cpebl OOUTaHUS,

YMEHHE BBISBIATH OTIMYUTENbHBIC TIPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHMi, )KMBOTHBIX U YEJIOBEKa;

YMEHHME HCIOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJUKY JIJIsl JOKAa3aTEIbCTBA POACTBA OPTaHM3MOB Pa3HbIX
CUCTEeMAaTHUECKUX TPYIIIL;

yMEHHE peniatb OMOJIOrMYECKUE 3aJa4, BbISBISATh NPUUUHHO-CIIEICTBEHHBIE
CBSI3U MEXKIY MCCIIEeTyeMbIMU OMOJIOIMUYECKUMHU MTPOLIECCAMU U SIBICHUSAMU, JeNIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH IMOJIYYSHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M TpakTUYeCKue padoThl, COOIHOAATh
IpaBuJIa MpU padboTe ¢ yu4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bl, MPOBEPATH HX OSKCIEPUMEHTAIbHBIMU
cpeactBamu, (GOpMyIHpys Ielb HCCIeNOBAaHUS, aHAIM3UPOBATh MOTYyYEHHBIC
pE3yJIbTaThl U AENaTh BBIBOJBL;

YMEHHME y4acTBOBaThb B y4eOHO-MCCIENOBATENbCKOW paboTe mo Ouojorum,
HKOJIOTMM U MEIUIMHE, MPOBOAMMON Ha 0a3e IIKOIbHBIX HAYYHBIX OOILECTB, U
nyOJIMYHO  TPEACTABISATh  MOJIYYCHHBIE  pe3yNbTaThl HA  YYCHHUECKHUX
KOH(EPEHITUSIX;

YMEHHE OLICHUBATh AITHUUYECKHUE AacCleKThl COBPEMEHHBIX HCCJIEOBaHUI B
obnmactu  OMOJIOTMM W MEAMLUMHBI  (KJIOHMPOBAaHHWE,  HMCKYCCTBEHHOE
OILJIOIOTBOPEHUE, HAIMPABICHHOE HM3MEHEHHE T€HOMa M CO3JaHHE TPaHCTEHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied mpogecCuoHATLHON
NEATEeIbHOCTH B 00JIACTH OMOJIOTMH, MEIUIIUHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJILCKOTO XO35MCTBA, MUILEBON MPOMBIIUICHHOCTH, YIIYOJIsTh MO3HABATEIbHBIN
WHTEpEC, HAINIPABJIECHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
IPOJIOJDKEHNE  OMOJOTUYECKOro  o0pa3oBaHMsI B OpraHU3alMsIX CPEIHETro
po¢heCCUOHAIBHOTO U BBICIIEr0 00pa30BaHUs.

[IpenMeTHbIe pe3ysbTaThl OCBOEHHUs ydeOHOro mpeameta «buosorus» B 11
KJacce NOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECT€ W PO OWOJOTHHU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyUYHOU
KapTUHBI MHpA, B IO3HAHUU 3aKOHOB NPHUPOABI M PEHICHHH HSKOJIOTHYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHMH BOIPOCOB PAIMOHAIBLHOTO
IPUPOIONIOIB30BaHUS, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPUPO/IE,
0OIIECTBY, YENOBEKY, O BKJIaJI€ POCCHUICKUX U 3apyO€KHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUY;

yMEHUE BIAJIETh CHUCTEMOM OHOJIOTUYECKHX 3HAHUU, KOTOpas BKIIOYAECT
ONpeJeiaeH!s] M TOHMMAHHE CYIIHOCTM OCHOBOIIOJArarmIuXx OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOcucTeMa, Ouocdepa), OHOIOTrHYECKHUE TEOPUU
(aBomrounonHas teopust Y. J[apBuHa, CHHTETUYECKAs TEOPHS IBOJIIOLMH), YUCHUS
(A. H. CeBepuioBa — 0 nyTsX U HampaBieHusx 3Bontounn, B.M. BepHaackoro — o
ouocdepe), 3akonbl (reHeruyeckoro paBHoBecus Jxk. Xapau u B. BaiinOepra,
3apoasimieBoro cxoactsa K. M. bopa), npaBuna (munumyma FO. JluGuxa,
AKOJOTHYECKON THUpPaMHAbl JHEPruu), rumnoresbl (rumore3a «mupa PHK» V.
['unGepra);

yMEHHE  BJQJETh  OCHOBHBIMU  METOJIaMM  HAy4YHOrO  IO3HAHWS,
UCIIOJIB3YEMbIMH B OMOJIOTHYECKUX UCCIIEI0OBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HaOIIOICHHE, SKCIIEPUMEHT), CIOCO0aMU BBISIBICHUS U
OIIEHKH aHTPOIOTE€HHbBIX U3MEHEHUH B MPUPOJIE;

YMEHHUE BBIJICTSATh CYIICCTBEHHBbIC TMPU3HAKU: BHJOB, OHOTEOLIEHO30B,
KOCUCTEM M OHocdepbl, CTAOMIM3UPYIOMIETO, ABUXKYILIETO W pPa3pbIBAIOLIETO
€CTECTBEHHOT'O or0opa, AIJIONATPUYECKOTO u CUMIIATPUYECKOTO
BUI000pa30BaHuUsI, BIUSHUS JABIKYITUX CHJI SBOJIONWU HA TeHO(MOH T TOMYJISIINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHusl, YepeIOBaHUsl HANpaBICHUN
ABOJIIOIMHU, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

yMEHUE YCTaHABJIMBATh B3aUMOCBSA3M MEXAY MPOIECCaMU IBOJIOIHUH,
JBIDKYIIMMH CHJIAMU aHTPOIOTE€HE3a, KOMIIOHEHTaMHU Pa3IUYHbIX 3KOCUCTEM U
MPUCIIOCOOJICHUSIMUA K HUM OPTraHU3MOB;

YyMEHUE  BBIABJIATH  OTJIMYMTEIbHBIC  TPU3HAKKM  JKUBBIX  CHCTEM,
IPUCIIOCOOJICHHOCTh BHJIOB K cpefe OOWTaHWs, aOHOTHYECKHUX M OMOTHYCCKUX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBSI3€id  OpPraHM3MOB B  COOOIIECTBAX,
AHTPOIOT€HHBIX U3MEHEHHUI B 3KOCUCTEMAaX CBOECU MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CMMBOJIUKY JIJIsl JI0KAa3aTeIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIII, B3aMMOCBS3U OPTaHU3MOB U CPeJlbl OOUTaHMUS, €AMHCTBA
YeJIOBEUECKNX pac, HEOOXOJWMOCTH COXPAaHEHHS MHOT000pa3usi BHUIOB U
AKOCHCTEM KaK yCIIOBHS COCYIIIECTBOBAHMS MPUPOJIBI M UESTIOBEUYCCTBRA;

yMEHUE peniarb OMOJOTHYECKUE 3a/1a4H, BBISABIATh TPUUMHHO-CIIEICTBEHHBIC
CBSI3U MEXIY UCCIIEAYEMbIMU OMOJIOTUUECKUMHU TMPOIECCAMU U SBICHUSMH, J1€TIaTh
BBIBOJIBI M TTPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB;

yYMEHUE BBINOJIHATH JIA0OpAaTOpPHbIE M MpakTUYecKue padoThl, COOIIOAATh
npaBuiia mpu pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYT0BAHHUEM;

yMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAIHLHBIMU
cpenctBamu, (HOPMYIUPYS IIeNb HCCIECIOBAHUS, AHAIM3UPOBATH MOTYYCHHBIC
pe3yibTaThl U J€NaTh BHIBOIbI;

yMEHUE Yy4YacTBOBAaTh B y4e€OHO-HCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
9KOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TIPENCTaBIATH  IMOJYYCHHBIC  pe3yJbTaThl Ha  YUYCHUYCCKUX
KOH(EPEHITUIX;

yMEHUE OIEHUBATh TUMOTE3bI M TEOPUH O TIPOUCXOXKIICHUHU KU3HU, YEJIOBEKa
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCICACTBUSIX U CIOCO0aX MPEeAoTBpaICHUS
r100ajbHBIX U3MEHEHUN B Ouocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaylied MpodecCHoHaTbHON
JeSATENLHOCTH B 00JIACTH OMOJIOTHUH, SKOJIOTHUH, TTPUPOIOTIOIB30BAHMS, MEIUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPUH, CEIIbCKOTO XO3SMCTBA, IHINEBON
IIPOMBIIIUICHHOCTH, YIJIYOJIATh TI03HABATENbHBIH WHTEpPEC, HaIlpaBJICHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIONIIEH  Mpodeccud U MNPOAOTIKEHHUE
OMOJIOTUYECKOTO 00pa30BaHUSI B OPTaHM3AIUAX CPEAHETO MPOPECCHOHAIBHOTO U
BBICIIET0 00pa30BaHUsI.



TEMATHYECKOE IIVIAHUPOBAHUE 10 KJIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3jesioB U TeM (uu¢posbie)
Ne n/m Kontpoibubie | IlpakTnuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypesI
1 buonornsa kak Hayka
2 JKuBble cUCTEMBI U UX U3YUYEHHE 2 0.5
3 buonorus knetku 0.5
4 XuMUYecKasi OpraHu3aius KIeTKU 10
5 Crpoenne U QyHKIUH KICTKH 8 2
6 I(()ﬂil\izle{ BEILIECTB U MPEBPALIEHUE YHEPTUU B 9 1+ 0.5+ 0.5
7 HaCJ'Ie)ICTBeHIfaSI uHbopManus u 9 0.5
peanuzaiys €€ B KJIETKe
JKU3HEHHEBIN UK KIETKH 6 1
Crtpoenue u GyHKIIUUA OPTaHU3MOB 17 1.5
10 Pa3mHOXkeHMe u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTuka — HayKa 0 HACJIEACTBEHHOCTH U ) 0.5
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTHU 6 1
14 I'eneTuka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1+0.5
16 buotexHonorus u cuHTeTHYECKasE OMOJIOTHUS 4 0.5+ 0.5
17 PeszepBHoe Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

16




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3jesioB U TeM (uu¢posbie)
Ne n/m Kontpoibubie | IlpakTnuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchbl
1 3apokJIeHUE U pa3BUTHE IBOJIIOLIMOHHBIX 4
MIPECTaBICHUH B OMOJIOTUI
2 MukposBonronus U €€ pe3ynbTaTsl 14 2
3 Maxkpo3BOTIOLIHS U €€ Pe3yIbTaThl 6
[IpoucxoxaeHue u pa3BUTHE )KU3HU Ha
4 15 2
3emiie
5 [IpoucxoxaeHre yeaoBeKa — aHTPOTIOTEHE3 10 1
DKOJIoTusl — HayKa O B3aUMOOTHOILIEHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpenou
OpraHusmsl U cpefja 0OUTaHUs 1.5
DKOJIOTHs BUJIOB U MOIYJISLINI 0.5
DKoJ0rus coo0IECTB. JKOIOTMUECKHE
9 H 12 0.5+ 0.5
CUCTEMBI
10 buocdepa — rmodanbHas skocucTeMa
11 YenoBek U OKpysKarolas cpeia
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 8.5







HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos
KonTtp
Ne Tema ypoka OJIbHBI MpaxkTn DJIeKTPOHHBbIE HU(PPOBLIE
n/n Beero e JecKue o0pa3oBaTesibHbIE PeCypChl
padot padoTsI
bl
buromnorus Kak KOMIUIEKCHAsI HAyKa U KaK | https://resh.edu.ru/subject/5/10/
4acTh COBPEMEHHOTO 00IIIeCTBa bu6mmoreka LIOK https://m/edsoo.ru
JKuBble crcTeMBbI U UX CBOMCTBA.
Ipaxmuueckasn paboma «Hcnonvsosanue https://resh.edu.ru/subject/5/10/
1 0.5
PA3IUYHBIX MeMO008 NPU U3YYEHUU HCUBLIX bubnnoreka I{OK https://m/edsoo.ru
cucmemy
YpoBHEBas OpraHu3anus >KUBbIX CUCTEM 1 hitps://resh.edu.ru/subject/>/10/
p p 8 but6mmoreka LIOK https://m/edsoo.ru
Hctopust OTKpBITHS U U3YUCHUS KIICTKH. 1 https://resh.edu.ru/subject/5/10/
Knerounas teopus Bbu6muoreka LIOK https://m/edsoo.ru
Mertoasl MOJIEKYJIIPHON U KJIETOYHON
ouonoruu. [IpakTrueckas padora «3ydenne
METOJIOB KJICTOYHOU OMOIOTHH | 0.5 https://resh.edu.ru/subject/5/10/
(xpomatorpadusi, snekrpodopes, ' bu6mmoreka L[IOK https://m/edsoo.ru
muddepeHraIbHOe HeHTPUYTrupoBaHue,
[TLIP)»
N UMIECKIUE COCTAB KIETKI 1 https://resh.edu.ru/subject/5/10/
bubmuoreka I{OK https://m/edsoo.ru
https://resh.edu.ru/subject/5/10/
MuHepaibHbIE BEIECTBA KIETKH, UX 1

bubmuoteka I{OK https://m/edsoo.ru
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https://m/edsoo.ru

Ouosoruyeckas poiib

Oprannyeckue BeniecTBa KIeTKU — OeJKH.

https://resh.edu.ru/subject/5/10/

8 JlaGopatopHas pabota «OOHapyx eHue ) 0.5 Bubmorexa LIOK hitps://m/edsoo.ru
OCIIKOB C TTOMOIIBI0 KAYECTBEHHBIX PEAKIINIY
9 CaoiicTBa, Kaccuduranus u GyHKIuu https://resh.edu.ru/subject/5/10/
OCITKOB bubmuoreka I{OK https://m/edsoo.ru
10 Opranuveckue BelecTBa KISeTKH — https://resh.edu.ru/subject/5/10/
YTJIEBOJIbI but6mmorexa IIOK https://m/edsoo.ru
1 OPraHIICCKIC B S — https://resh.edu.ru/subject/5/10/
p CORHE Betee A bu6muoreka LIOK https://m/edsoo.ru
Hyxneunosbie kucnorsl. JIHK u PHK.
12 JlabopaTtopHas pabota «MccnenoBanue 0.5 https://resh.edu.ru/subject/5/10/
HYKJICHHOBBIX KHCJIOT, BBIJICIICHHBIX U3 ' bubnmoreka [{OK https://m/edsoo.ru
KJICTOK PA3JIMYHBIX OPTaHU3MOBY
13 Crtpoenue u pynkiuun ATO. [Ipyrue https://resh.edu.ru/subject/5/10/
nykieosuarpudocdarsr (HTD) bubnnoreka [{OK https://m/edsoo.ru
14 Cexsennposanune JTHK. MeTosbl reHOMUKH, https://resh.edu.ru/subject/5/10/
TPAaHCKPHUIITOMUKH, IPOTEOMHKH bubnuoreka LIOK https://m/edsoo.ru
15 MeTObL CTOYKTYDHON GHOTOIHH https://resh.edu.ru/subject/5/10/
/BT CTPYKTYP but6mmoreka LIOK https://m/edsoo.ru
16 Tunsl kietok. [TpokapuoTnueckas KieTka https://resh.edu.ru/subject/>/10/
. - poKap but6mmoreka IIOK https://m/edsoo.ru
CtpoeHne 3yKapuoTUYECKOM KIETKH.
17 HTPK o KyK p1:6§;1;1«1/13 qeHIE CBONCTE 0.5 https://resh.edu.ru/subject/5/10/
pa Tquf atp y ' bubnuoreka L{OK https://m/edsoo.ru
KJICTOYHOM MeMOpaHbD»
13 n . https://resh.edu.ru/subject/5/10/
OBCPXHOCTHBIM AlTHapat KICTKH bubmuoreka I{OK https://m/edsoo.ru
19 OpHOMEMOpaHHbBIE OPTaHOU Bl KIIETKH. 0.5 https://resh.edu.ru/subject/5/10/
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[TpakTrueckas padota «M3ydyeHune NBIKESHHS
LIUTOTUIA3MbI B PACTUTEIIBHBIX KIETKAX)

but6mmoreka IIOK https://m/edsoo.ru

[TomyaBTOHOMHBIE OPraHOU Bl KJIETKHU:
MUTOXOHJIpUH, MaacTubl. JlaboparopHas

https://resh.edu.ru/subject/5/10/

20 0.5
pabota «MccnenoBanue ma3Momsa u bu6mmoreka IIOK https://m/edsoo.ru
JIETUTa3MOJIN3a B PACTUTEIIBHBIX KICTKAX)
1 HeMeMObAHHLIE OPFAHOMLLL KIETKIL https://resh.edu.ru/subject/5/10/
p P ARL I but6mmoreka IIOK https://m/edsoo.ru
2 CrpocHte 1 (yHKIH 1pa https://resh.edu.ru/subject/5/10/
P YHKI P bubmuoreka [{OK https://m/edsoo.ru
CpaBHuTeNbHAs XapaKTEPUCTHKA KIETOK .
23 sykapuoT. JlabopaTopnas pabota «13yuenue 0.5 https://resh.edu.ru/subject/>/10/
' ' bubnuoreka L{OK https://m/edsoo.ru
CTPOCHUS KJIETOK PA3IMYHBIX OPTAHH3MOB)
ACCUMUIISITIAS ¥ TUCCUMUIISALINAS — JBE
CTOpOHBI MeTaboIM3Ma. THuIlbl oOOMeHa .
24 BemecTB. JlabopaTopHas padora «3yuenue 0.5 https://resh.edu.ru/subject/>/10/
Hl ' Iz pHaip y ’ bu6nuoreka L{OK https://m/edsoo.ru
KaTAIUTUYECKOM aKTUBHOCTH ()ePMEHTOB (HA
MpUMepe aMUIa3bl WK KaTaaasbl)»
DepMEHTAaTUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas .
25 aborta «M3yuenue hepMEeHTaTUBHOTO 0.5 https://resh.edu.ru/subject/>/10/
p M p ' bubmuoteka [{OK https://m/edsoo.ru
pacuieryieHus IEPOKCUIa BOAOPOIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)
26 benku-akTHBaTOphI U OCIKU-UHTHOUTOPBI https://resh.cdu.ru/subject/5/10/
p p bubmuoteka I{OK https://m/edsoo.ru
27 ABTOTPOGHBI THIT OBMEHA BELECTS https://resh.edu.ru/subject/5/10/
p m but6mmorexa IIOK https://m/edsoo.ru
o POTOCHITES https://resh.edu.ru/subject/5/10/

bubmuoteka [{OK https://m/edsoo.ru
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XemocuHnres. JlaboparopHas paboTa

https://resh.edu.ru/subject/5/10/

29 «CpaBHeHHE TIPOIIecCOB POTOCHHTE3A U 0.5 Bubmorexa [IOK hitps:/m/edsoo.ru
XEMOCHHTE3a»
AnHaspoOHbIe OpraHu3Mbl. Buibl OposkeHust. )
30 TlaBonaTonHAL baBoTa «ChaBHCHIe 05 https://resh.edu.ru/subject/5/10/
paTopHasd p p ) bubmuoteka [{OK https://m/edsoo.ru
MIPOIIECCOB OPOKECHHUS U IBIXAHUSD)
3l AdpoOHBIE OPraHNU3MBbI. JTambl https://resh.edu.ru/subject/5/10/
SHEPreTHIEeCKOro ooMeHa bu6nuoreka [{OK https://m/edsoo.ru
DHeprusi MeMOpPaHHOTO TPATUCHTA TIPOTOHOB. .
1 Cutrres AT®: pabota HhoTomHHoi ATD- https://resh.edu.ru/subject/5/10/
P P but6mmoreka LIOK https://m/edsoo.ru
CHHTa3bI
13 PeaKIIii MATPHHHOTNO CHHTE3a https://resh.edu.ru/subject/5/10/
™ but6mmoreka IIOK https://m/edsoo.ru
. https://resh.edu.ru/subject/5/10/
34 Tpanckpunuus — matpruuseliil cuHTe3 PHK BuGmuorexa LIOK https:/m/edsoo.ru
35 T aHCILIS 1 6 YTALLL https://resh.edu.ru/subject/5/10/
P 1 bubmuoteka I{OK https://m/edsoo.ru
36 Koauposanue amunokuciot. Poss pubocom https://resh.edu.ru/subject/5/10/
B GMOCHHTERE OEeIKa but6mmoreka LIOK https://m/edsoo.ru
37 Opranuzanus reHoMa y mpoKapuoT U https://resh.edu.ru/subject/5/10/
5YKapuOT but6mmoreka LIOK https://m/edsoo.ru
13 MonekysipHble MEXaHU3MBbI KCIIPECCUU https://resh.edu.ru/subject/5/10/
TCHOB Y DYKapHOT bu6mmoreka LIOK https://m/edsoo.ru
Bupycbl — HekieTouHble GOpMBI )KU3HH U )
39 obnuratHeie napa3uTsl. [IpakTuyeckas 0.5 https://resh.edu.ru/subject/>/10/
p P ’ bubmuoteka I{OK https://m/edsoo.ru
pabota «Co3anue MoJieI BUpyca»
40 BupycHble 3a00JIcBaHUS YEIIOBEKA, https://resh.edu.ru/subject/5/10/

JKUBOTHBIX, PACTCHUI

bubnmoreka [{OK https://m/edsoo.ru
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https://resh.edu.ru/subject/5/10/

41 HaHOoTeXHOJIOTHY B OMOJIOTUN ¥ MEUIINHE Bubmmorexa [IOK https://m/edsoo.ru
47 MO LK KIETKI https://resh.edu.ru/subject/5/10/
H bubmuoreka I{OK https://m/edsoo.ru
. https://resh.edu.ru/subject/5/10/
43 Marpuniii cunres JIHK but6mmoreka IIOK https://m/edsoo.ru
Xpomocowmsl. JTabopaTopHast paboTa )
44 (M3VICHIE XDOMOCOM Ha FOTOBLIX 0.5 https://resh.edu.ru/subject/5/10/
3YHCHHC XpOMOCO 01O ’ bubmuoreka I{OK https://m/edsoo.ru
MUKpOIIpenaparax»
45 JlerIeH e KISTKH — MHTO3 https://resh.edu.ru/subject/5/10/
bubmuoreka I{OK https://m/edsoo.ru
Tumns! keTok. KapruokuHe3 v MUTOKUHES.
JlaboparopHas padota «HabOmonenne Mmurosa https://resh.edu.ru/subject/5/10/
46 0.5
B KJIETKaX KOHYMKA KOpeIKa JyKa (Ha bubnmnotexa LIOK https://m/edsoo.ru
TOTOBBIX MHKpOIpEnapaTax)»
47 Perynsuus )KU3HEHHOTO LUKJIA KIETOK hitps://resh.edu.ru/subject//10/
ypt 1 bubmuoteka I{OK https://m/edsoo.ru
43 ODrAHIEM KAK SIHHOE LENoe https://resh.edu.ru/subject/5/10/
p A H but6mmoreka IIOK https://m/edsoo.ru
49 Txanu pacrenuii. Jlabopatopnas padora 0.5 https://resh.edu.ru/subject/5/10/
«H 3yueHue TkaHell pacTeHUI» ) bubmmorexa LIOK https://m/edsoo.ru
TkaHM KUBOTHBIX U YEIOBEKA. httos://resh.edu.ru/subiect/5/ 10/
. ps://resh.edu.ru/subjec
50 JlaGopaTopHas pabota «M3yueHue TkaHen 0.5 Bubnuotexa LIOK https://m/edsoo.ru
KHBOTHBIX)»
Opransl. Cucremsl opranos. Jlaboparopras X
51 abora «/3yueHue opraHoB IIBETKOBOTO 0.5 https://resh.edu.ru/subject/>/10/
p y p ’ bubmuoreka I{OK https://m/edsoo.ru
pacTeHus»
57 Oropa Tefa OpraHu3MoB https://resh.edu.ru/subject/5/10/

bubmuoteka [{OK https://m/edsoo.ru
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https://resh.edu.ru/subject/5/10/

>3 JIBIKCHUE OPraHH3MOB bubmuoteka [{OK https://m/edsoo.ru

54 TTHTarHe ODFAHIAMOB https://resh.edu.ru/subject/5/10/
P bubmuoreka I{OK https://m/edsoo.ru

55 ITuTaHne MO3BOHOYHBIX )KUBOTHBIX. https://resh.edu.ru/subject/5/10/
[TumeBapuTeabHas CUCTEMa YEIOBEKa bu6nnoreka L{OK https://m/edsoo.ru

56 JIbIXaHHE OpraHU3MOB https://resh.edu.ru/subject/5/10/
p bubmuoteka [{OK https://m/edsoo.ru

57 JlpIxaHue MMO3BOHOYHBIX )KHBOTHBIX U https://resh.edu.ru/subject/5/10/
YyeJoBeKa but6mmoreka IIOK https://m/edsoo.ru

53 TP aHCIODT BOLICCTE v OPIAMIBEMOB https://resh.edu.ru/subject/5/10/
p pT Belll y op but6mmoreka LIOK https://m/edsoo.ru

59 KpoBeHocHast cuctema Mmo3BOHOYHBIX https://resh.edu.ru/subject/5/10/
JKUBOTHBIX U YEJIOBEKa bubmuoreka I{OK https://m/edsoo.ru

60 BLIICTCHIE Y OPFAHIEMOB https://resh.edu.ru/subject/5/10/
. yop but6mmoreka IIOK https://m/edsoo.ru

61 SALIITA v ODFAHIAMOR https://resh.edu.ru/subject/5/10/
tTa y op but6mmoreka LIOK https://m/edsoo.ru

62 VIMMVHHAS CHOTEMA Qe ToBeKa https://resh.edu.ru/subject/5/10/
y bubmuoteka L{OK https://m/edsoo.ru

63 P3P KIMOCTE 1 DOV AL MO https://resh.edu.ru/subject/5/10/
3P ¢ PeryIitua y op MO bubmuoteka I{OK https://m/edsoo.ru

64 I'ymopainbHast perynsuus 1 SHIOKpUHHAs https://resh.edu.ru/subject/5/10/
CHCTEMA KUBOTHBIX U YEIOBEKA but6mmoreka LIOK https://m/edsoo.ru

65 DODMAL DAZMHOKEHIS ODFAHIEMOB https://resh.edu.ru/subject/5/10/
PMBI P P bubmuoreka I{OK https://m/edsoo.ru

66 oM0BOE PASMHOKEHHE https://resh.edu.ru/subject/5/10/
p bubmuoreka I{OK https://m/edsoo.ru

67 Meiio3 https://resh.edu.ru/subject/5/10/
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but6mmoreka IIOK https://m/edsoo.ru

I'amerorenes. OOpa3zoBaHue U pa3BUTHE
MOJIOBBIX KJeToK. JlabopaTopHas paborta

https://resh.edu.ru/subject/5/10/

68 0.5
«/3y4eHne CTpOEHUS TOJIOBBIX KIETOK Ha bubnuoreka I{OK https://m/edsoo.ru
TOTOBBIX MHUKpOTIpenapaTaxy»
69 NunuBunyanbHOE pa3BUTHE OPTaHU3MOB — https://resh.edu.ru/subject/5/10/
OHTOTEHE3 bu6nuoreka LIOK https://m/edsoo.ru
70 3akiazika OpraHoB M TKaHel U3 https://resh.edu.ru/subject/5/10/
3apOIBIIICBBIX JINCTKOB but6mmoreka LIOK https://m/edsoo.ru
PocT u pa3Butue xxuBoTHBIX. JIJabopaTopHast .
71 paboTa «BbIsiBIeHHE IPU3HAKOB CXOCTBA 0.5 https://resh.edu.ru/subject/>/10/
i ' but6mmoreka IIOK https://m/edsoo.ru
3apOJIBIIICH TO3BOHOYHBIX KHBOTHBIX)
PazmHoXeHuE U pa3BUTHE pACTCHUM. .
72 JlaboparopHas pabota «CTpoeHue opraHoB 0.5 https://resh.edu.ru/subject/>/10/
paTopHaz p p N p ’ bubmuoreka [{OK https://m/edsoo.ru
Pa3MHOYCHHS BBICIITHX PACTCHHIY
7 HcTopus cTaHOBJIEHUS U pa3BUTHSI TEHETUKU https://resh.edu.ru/subject/5/10/
KaK HayKd bu6nunoreka I[IOK https://m/edsoo.ru
OCHOBHBIE TIOHSITHS U CHMBOJIBI T€HETHUKH. httos://resh.edu.ru/subiect/5/ L0/
ps://resh.edu.ru/subjec
74 JlaGopaTopHast pabota «I[poso(anaUKaK 0.5 Bubmiorexa [IOK hitps:/m/edsoo.ru
00BEKT TCHETUYECKUX HCCIIECIOBAHUI)
3aKOHOMEPHOCTH HACIIeIOBaHHsI IPH3HAKOB.
MonHoruGpuaHOe CKpeIuBaHue. )
75 Mpaxmnaeckas babora "MsvaeHme 0.5 https://resh.edu.ru/subject/5/10/
p p Y ’ but6mmoreka LIOK https://m/edsoo.ru
PE3YIBTaTOB MOHOTHOPHIHOTO CKPEITUBAHUS
y apo30¢uisr"
76 [{uTomornyeckrue OCHOBBI MOHOTHOPHIHOTO https://resh.edu.ru/subject/5/10/
CKpEITUBaHUS bubnuoteka [{OK https://m/edsoo.ru
77 AHanusupyroiee ckpemrbanne. Hemomxoe https://resh.edu.ru/subject/5/10/
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JOMUHHNPOBAHUEC

but6mmoreka IIOK https://m/edsoo.ru

Jurubpunnoe ckpeuiuBanue. [Ipaktuueckas

https://resh.edu.ru/subject/5/10/

78 pabora «3yueHue pe3ynbTaToB 0.5 Bubniorexa LIOK hitps:/m/edsoo.ru
JTUTHOPUITHOTO CKPEIIUBAHUS Y IPO30(HITBD)
79 [{uTomorndecKkue OCHOBBI JUTHOPHTHOTO https://resh.edu.ru/subject/5/10/
CKpEIIMBAHHUS bubmuoreka I{OK https://m/edsoo.ru
20 ClieIenHoe HACTE/IOBAHHE TPH3HAKOB https://resh.edu.ru/subject/5/10/
but6mmoreka IIOK https://m/edsoo.ru
81 XpoMOCOMHasI TEOPHSI HACJIEACTBEHHOCTH https://resh.edu.ru/subject/>/10/
P p 2 bubmuoteka [{OK https://m/edsoo.ru
20 eHeTiKa Homa https://resh.edu.ru/subject/5/10/
bubmuoreka I{OK https://m/edsoo.ru
3 T eHOTHII KaK LeNoCTHAS CHETEMa https://resh.edu.ru/subject/5/10/
H bubmuoteka I{OK https://m/edsoo.ru
84 I'eneTnueckuii KOHTPOIb PA3BUTHS https://resh.edu.ru/subject/5/10/
pacTeHH, ’KUBOTHBIX U Y€IOBEKa but6mmoreka LIOK https://m/edsoo.ru
85 N3MeHUnBOCTH MPU3HAKOB. BUb https://resh.edu.ru/subject/5/10/
H3MCHYMBOCTH bubmuoreka I{OK https://m/edsoo.ru
26 Mo uHKaIHONHAS H3MEHTHBOCT https://resh.edu.ru/subject/5/10/
A H but6mmoreka IIOK https://m/edsoo.ru
BapuauyvoHHBIN psii U BApUALIMOHHAS
kpuBas. JlabopaTopHas pabora
27 «HccnenoBanne 3aKOHOMEPHOCTEH 0.5 https://resh.edu.ru/subject/5/10/
MOAU(GUKAITMOHHONW N3MEHYHBOCTH. ) but6mmoreka LIOK https://m/edsoo.ru
[TocTpoeHne BapualMOHHOTO psifa U
BAPUALIMOHHON KPUBOI»
28 I'eHoTHIIMYECKAs N3MEHUYNBOCTb. https://resh.edu.ru/subject/5/10/

KoMOuHaTHBHAsI N3MEHYHUBOCTE

but6mmoreka LIOK https://m/edsoo.ru
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MyTanroHHasi U3MEHUYUBOCTh. [IpakTrueckas

https://resh.edu.ru/subject/5/10/

89 pabota «MyTamuut y 1posouubi (1a 0.5 but6mmoreka IIOK https://m/edsoo.ru
TOTOBBIX MHKpOIpEnapaTax)»
90 3aKOHOMEPHOCTH MYTAI[MOHHOTO TpoIiecca. https://resh.edu.ru/subject/5/10/
OIUTreHETHKA U STTUTEHOMHUKA bu6mmoreka IIOK https://m/edsoo.ru
91 I'eneruka yenoBeka. [IpakTudeckas padora 0.5 https://resh.edu.ru/subject/5/10/
«CocTtaBneHue 1 aHaJIN3 POJTOCIOBHOI ) bu6nuoreka LIOK https://m/edsoo.ru
9 MeTO b MeHIHCKON FeHETHKN https://resh.edu.ru/subject/5/10/
A i but6mmoreka IIOK https://m/edsoo.ru
3Ha4YCHHE MEIUIIMHCKON TCHETHKHU B )
93 MPEAOTBPAIICHUN U JICUCHUH TeHETHYSCKUX https://resh.edu.ru/subject/5/10/
p P N bu6mmoreka LIOK https://m/edsoo.ru
3a00JIeBaHHI YEJIOBEKA
OCHOBHBIE TIOHSATHS CEJICKITHH.
JlaboparopHas paboTa «/3y4yeHue copToB https://resh.edu.ru/subject/5/10/
94 . 0.5
KYJbTYPHBIX PACTEHUH U IOPOJ JOMAITHUX bu6nuoreka LIOK https://m/edsoo.ru
JKUBOTHBIX»
MeToapl CeneKIMOHHON pabOTHI. )
95 JlaGopaTopHas pabota «3yueHrue MeTOI0B 0.5 https://resh.edu.ru/subject/>/10/
patopHai p N Y ’ but6mmoreka IIOK https://m/edsoo.ru
CEJICKITUH PACTCHHIDY
JlocTrKEeHHS CENEKIIMU PACTEHU 1 .
96 uBoTHELX. TIpaKTiaeckas baGora https://resh.edu.ru/subject/5/10/
P N P but6mmorexa LIOK https://m/edsoo.ru
«IIpuBuBKa pacTeHHI»
CoxpaHeHue, U3y4eHHUE U UCTIOJIb30BaHUE
TeHETHUYECKUX PEeCypCcoB. DKCKypcus
«OcHogHble Memoobl U 00CMUINCEHUS ]
y https://resh.edu.ru/subject/5/10/
97 cenekyuy pacmenutl U HCUBOMHbIX (Ha

CeNeKYUOHHYIO CMAHYUIO, NIEMEHHYIO (hepmy,
COPMOUCNBIMAMENbHBIIU Y4ACMOK, 8
MenIuyHoe X03AUCmeo, 8 1a60pamopuio

but6mmoreka LIOK https://m/edsoo.ru
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acpoyHueepcumema Uik Hay4YHoco yenmpa»,

buotexHoiorus Kak Hayka U OTpacib

https://resh.edu.ru/subject/5/10/

98 MIPOU3BOJICTBA. JlabopamopHas paboma 1 0.5 Butmotexa LIOK https:/m/edsoo.ru
«M3y4yeHne 00beKTOB OMOTEXHOIOTUNY
OCHOBHbBIE HaNPABJICHNUS] CUHTETHYECKOMN .
99 Suonoruit. Hpakmuseckas paboma 1 https://resh.edu.ru/subject/5/10/
P p bu6mmoreka IIOK https://m/edsoo.ru
«llonyuenue MOIOUHOKUCTLIX NPOOYKIMOBY
100 X DOMOCOMHAS 1 FeHHAS HEKEHEDISL 1 https://resh.edu.ru/subject/5/10/
P p but6mmoreka IIOK https://m/edsoo.ru
MeaunuHcKe OMOTEXHOIOTUN. DKCKYPCUs
101 «buomexnonocus- eadicHetimas ) https://resh.edu.ru/subject/5/10/
NnpoU3800UMENbHAS CUNA COBPEMEHHOCMU (Ha bu6numoreka [IOK https://m/edsoo.ru
buomexno0cULeCKoe NPOU3800CMBE0)»
102 PesepeHslit ypok. [ToBropenue, 06001eHue, 1 https://resh.edu.ru/subject/5/10/
cHUCcTeMaTH3aIrs 3HaHU I bubmuoreka [{OK https://m/edsoo.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 16
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11 KJIACC

KoanuyecTBO 4acoB

Konr | IIpakr
Ne Tema ypoka poJb HYeCKH  JJIEKTPOHHbIE LM poBbIE
n/m Bcero | HbIe e o0pa3oBaTebHbIE PeCyPChI
pador | pador
bl bl
1 Iomonnonsas Teopus U. Japsuna 1 https://resh.edu.ru/subject/5/11/
1 p - P butmmoreka [IOK https://m/edsoo.ru
) JIBUXKyIIIME CUITBI HBOJIIOIIMK BUIOB 10 Y. 1 https://resh.edu.ru/subject/5/11/
JlapBuny bubnunoreka LIOK https://m/edsoo.ru
3 Bopr0a 3a cyiiecTBOBaHHUE, €CTECTBEHHBINA U 1 https://resh.edu.ru/subject/5/11/
MCKYCCTBEHHBIH OTOOD bub6muoreka [1OK https://m/edsoo.ru
4 ®opMupoBaHHE CHHTETUYECKOIH TEOPUH | https://resh.edu.ru/subject/5/11/
SBOJIIOIAU bu6munoreka LIOK https://m/edsoo.ru
5 DTarbl YBOJIIOITMOHHOTO MPOIlecca: 1 https://resh.edu.ru/subject/5/11/
MHKPO3BOIIIOIHSA M MAKPO3BOJIIOLIUS buommoreka IIOK https://m/edsoo.ru
6 [MTomymnsus — 3neMeHTapHas eIHHALIA | https://resh.edu.ru/subject/5/11/
ABOJTIOIIUHN bubmuoteka [{OK https://m/edsoo.ru
3aKoH reHetTuyeckoro pasHosecus [Ix. Xapau,
. B. Baitn6epra. JlabopatopHnas padota 1 0.5 https://resh.edu.ru/subject/5/11/
«BpIsiBIIEHE H3MEHUUBOCTH Y 0cO0EH OTHOTO ' Bbu6mmoreka LIOK https://m/edsoo.ru
BUIA»
2 DeMeHTapHBIE (BAKTOPHI SBOTOUH 1 https://resh.edu.ru/subject/5/11/
p P H butmmoreka [IOK https://m/edsoo.ru
9 Dddext ocHoBatens. IPPexT OyTHUIOIHOTO | https://resh.edu.ru/subject/5/11/
TOPJIBIIIKA bubnmnoreka L{OK https://m/edsoo.ru
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Murpauuu. M30a0uu 0OmyJIsaiuii:

https://resh.edu.ru/subject/5/11/

10
reorpaduueckas, OnoIoOrHUecKas bubnmoreka [{OK https://m/edsoo.ru

1 EcTtecTBeHHBIN 0TOOp — HampaBISIOMIUI https://resh.edu.ru/subject/5/11/
(haKTOp IBOJIFOIIUU bubanoreka [{OK https://m/edsoo.ru

12 Tososoii 060 https://resh.edu.ru/subject/5/11/

p bubmuoreka IIOK https://m/edsoo.ru
[Tprcrnoco0aeHHOCTh OPraHU3MOB Kak

13 pe3yabTaT MUKpodBoonMu. JlabopaTopHas 05 https://resh.edu.ru/subject/5/11/
pabota «M3yyenne apomop}o30B u ' Bbu6mmoreka LIOK https://m/edsoo.ru
WJIM0AIaNTAlUN Y PACTEHUN U )KUBOTHBIX)»

[Tpumeps! pucocoOIeHUH Y OpTraHU3MOB:
Mopdonorudeckue, (HU3N0IOrHUSCKHE,

14 OMOXHUMHYECKHUE, IOBEIEHUYECKHUE. 0.5 https://resh.edu.ru/subject/5/11/
JlaGopaTopnas padora «I[Ipucnocobnenns ' bu6mumoreka LIOK https://m/edsoo.ru
OpPraHU3MOB U UX OTHOCUTEIIbHAS
1eJIECO00PA3HOCTH
Bun, ero kpurepun u CTpyKTypa. .

15 JlaGoparo li{as{ pa60Ta «pr aByIfeHI/Ie BHJIOB TIO 0.5 hitps://resh.cdu.ru/subject/S/11/

patopHai p p A ' butmmoreka LIOK https://m/edsoo.ru
MOP(}OITOTHIECKOMY KPUTEPHIO)
16 CIpVKTYDa Bia https://resh.edu.ru/subject/5/11/
TPyKTypa B but6mmoreka LIOK https://m/edsoo.ru

17 Bunoo6pa3oBanue Kak pe3yiabTar https://resh.edu.ru/subject/5/11/
MUKPO3BOIIOLUI bu6nuoreka ILIOK https://m/edsoo.ru

18 CBs13b MUKPOIBOJTIOLIMM M TTUAEMHUOJIOT I https://resh.edu.rw/subject/S/11/

P I A bu6nunotexa LIOK https://m/edsoo.ru

19 Maxposomtorus. [Taneonronornueckue https://resh.edu.ru/subject/5/11/
METObI U3YUEHHUS SBOIOINH but6mmoreka [IOK https://m/edsoo.ru

20 buoreorpaduyeckue METOIBI U3YICHHUS https://resh.edu.ru/subject/5/11/

9BOJJIIOIIMH

bu6nunorexa LIOK https://m/edsoo.ru
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DOMOPHOIOTHYECKHE U CPAaBHUTEIBHO-

https://resh.edu.ru/subject/5/11/

21 MOP(OJIOTHIECKHUE METOIbI U3YUCHUS Bubsmorexa LIOK hitps:/m/edsoo.ru
SBOJIIOIUU
MoseKyIsIpHO-TeHETUYECKUE, ONOXUMUYICCKHE .
22 1 MaTeMaTHYECKHUE METOAbI U3YUCHUS https://resh.cdu.rw/subject/>/ 11/
A y bubmuoreka IIOK https://m/edsoo.ru
ABOJTIOLAN
73 OBLIE 38KOHOMEPHOCTH DEOIOLII https://resh.edu.ru/subject/5/11/
B p H but6mmoreka IIOK https://m/edsoo.ru
o4 AnanTtuBHas paguarys. HepaBHOMepHOCTH https://resh.edu.ru/subject/5/11/
TEMIIOB BOJIIOLIMH bu6nunorexa LIOK https://m/edsoo.ru
25 HayuHble runoressl IpOUCX0XKISHUS KU3HU HA https://resh.edu.ru/subject/5/11/
3emie but6mmoreka [IOK https://m/edsoo.ru
2% JloHay4HBIE TIPEICTABICHUS O 3aPOKICHUU https://resh.edu.ru/subject/5/11/
SKHA3HA bu6nunotexa LIOK https://m/edsoo.ru
27 OcHOBHBIE 3TaIlbl HEOPraHUYECKOM IBOIIOUHI https://resh.cdu.rw/subject/5/11/
P H butmmoreka [IOK https://m/edsoo.ru
8 L HIOTE3bL 300K LCHIS SKH3HIL https://resh.edu.ru/subject/5/11/
POAA butmmoreka LIOK https://m/edsoo.ru
HcTopust 3eMiti 1 METO/IBI €€ H3YUCHHS. ]
29 Jlaboparopnas pabota «/3ydeHue u onucanue 0.5 hitps://resh.edu.rw/subject/S/11/
but6mmoreka LIOK https://m/edsoo.ru
MCKOMAEMBIX OCTATKOB JAPEBHUX OPTaHU3MOB)
HauanbHbie 3Tanbl OpraHnyecKoil 3BOTIOLNH.
Bupmyanvnas nabopamoprnas paboma
30 «]\/foa)e)ﬂu osaHue Oszmoi Muzﬂe a-FOpu no 0.5 https://resh.cdu.rw/subject/5/11/
P P P ’ but6mmoreka [IOK https://m/edsoo.ru
U3YYeHUI0 aOU02eHHO20 CUHME3d OPeAHUYEeCKUX
coeouHenull 8 NnepeUYHoL ammoceper
https://resh.edu.ru/subject/5/11/
31 OBONIOIUS 3YKapUOT

bu6nunorexa LIOK https://m/edsoo.ru
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OCHOBHBIE dTaIbI OBOJIIOIUA PACTUTCIIBHOT'O
mupa. [Ipaktuueckas padbora «M3yueHue

https://resh.edu.ru/subject/5/11/

32 0.5
0CcO0EHHOCTEH CTPOSHMS PACTEHHUI Pa3HBIX bu6muoreka LIOK https://m/edsoo.ru
OTJICIIOBY
33 OCHOBHBIE ATAIIbl BOMIOLNH )KUBOTHOT'O MUpa https://resh.edu.rw/subject/5/11/
P bubmuoreka IIOK https://m/edsoo.ru
DBouroIus )KUBOTHBIX. [IpakTHyeckas pabora .
34 «M3ydyeHne ocoOEHHOCTEH CTpOeHUS 0.5 https://resh.edu.rw/subject/S/11/
y p ' bubmuoreka IIOK https://m/edsoo.ru
MTO3BOHOYHBIX JKHBOTHBIX)
35 PazBuTne xu3HM Ha 3eMJIe 110 ApaM U IepruoaaM https://resh.cdu.rw/subject/S/11/
p PHOA butmmoreka IIOK https://m/edsoo.ru
16 MaccoBble BBIMHPaHUSI — IKOJIOTHUICCKUE https://resh.edu.ru/subject/5/11/
KPHU3UCHI IPOIILIOTO bu6muoreka LIOK https://m/edsoo.ru
37 CoBpeMeHHBII KOJTOTUYECKUI KPU3HC, €T0 https://resh.edu.ru/subject/5/11/
0COOCHHOCTH bubnuoteka [{OK https://m/edsoo.ru
38 CoBpemeHHas cucTeMa OpraHu4eCKOro Mupa https://resh.edu.ru/subject/S/11/
p P p bu6nunotexa LIOK https://m/edsoo.ru
39 OCHOBHBIE CUCTEMATUYECKUE TPYIIITHI https://resh.edu.ru/subject/5/11/
OPraHM3MOB but6mmoreka [IOK https://m/edsoo.ru
40 AHTDOMONOI — HAVKA © HeIOBeKe https://resh.edu.ru/subject/5/11/
P Y butmmoreka LIOK https://m/edsoo.ru
A1 PasBuTHe npeacTaBIeHUI O IPOUCXOKICHUN https://resh.edu.ru/subject/5/11/
yejaoBeKa bu6nunorexa LIOK https://m/edsoo.ru
MecTo yenoBeka B CUCTEME OpPTraHUIECKOTO
4 mupa. JlaboparopHas padota «M3ydyeHue 0.5 https://resh.edu.ru/subject/5/11/
OCOOEHHOCTEH CTPOEHHUS CKeJIETa YelIOBEKa, ' bubmorexa I{OK https://m/edsoo.ru
CBSI3aHHBIX C TIPSIMOXOKICHUEMY
https://resh.edu.ru/subject/5/11/
43 JBMKyIlIHE CUIIBI aHTPOIIOT€HE3A

butmmoreka LIOK https://m/edsoo.ru
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CooTHo1IeHHE OMOTOTHYECKHUX U COMATIBHBIX

https://resh.edu.ru/subject/5/11/

4 ($aKkTOpOB B aHTPOTIOTCHE3E bubnmoreka [{OK https://m/edsoo.ru
45 OCHOBHLE CTALIN AHTPONOrCHEA https://resh.edu.ru/subject/5/11/
. P butmmoreka IIOK https://m/edsoo.ru
46 TTaeOreHETHKA 1 HATCOreHOMUKA https://resh.edu.ru/subject/5/11/
bubmuoreka IIOK https://m/edsoo.ru
47 BOJIOLHS COBPEMEHHOrO YEIOBEKA https://resh.edu.ru/subject/5/11/
p bubmuoreka IIOK https://m/edsoo.ru
Yenoreueckue pachl. [IpakTnueckas pabora .
48 «3yueHne 3KOJI0rHUYeCKUX afanTaui 0.5 hitps://resh.edu.rw/subject/S/11/
y g I ' butmmoreka LIOK https://m/edsoo.ru
YEIIOBEKa»
49 MexaucuIIMHapHbIe METO bl AaHTPOIIOJIOTHH hitps://resh.edu.rw/subject/S/11/
MCIHTLIHAD A porox but6mmoreka LIOK https://m/edsoo.ru
50 3APOSKICHIE U DASBITIE SKOTOMI https://resh.edu.ru/subject/5/11/
POXA p bu6munorexa LIOK https://m/edsoo.ru
Mertoapl skonoruu. JlaboparopHas pabota )
51 «3ydyeHne METOJI0B IKOJIOTHUYECKHUX 0.5 hitps://resh.edu.rw/subject/S/11/
Y N ' bu6mmoreka [{OK https://m/edsoo.ru
HCCIIeOBaHU
52 3HaueHHUE PKOJIOTUUECKUX 3HAHUH IS YeJIOBEKa hitps://resh.edu.rw/subject/S/11/
A but6mmoreka LIOK https://m/edsoo.ru
53 SxoorHeckue daxToph https://resh.edu.ru/subject/5/11/
P but6mmoreka [IOK https://m/edsoo.ru
Abnotnueckue GpaxTopbl. CBET Kak
54 sKoJioruueckuii paktop. JlaboparopHas padoTa 0.5 https://resh.edu.ru/subject/5/11/
«BbIsiBIEHME TPHCTIOCOOIEHUI OPraHU3MOB K ’ bubnuoreka LIOK https://m/edsoo.ru
BJIUSTHUIO CBETa
Aobuotnyeckue dakropsl. Temneparypa kak .
. https://resh.edu.ru/subject/5/11/
55 skosiormueckuii hakrop. JlaboparopHast pabora 0.5

«BrisaBieHue HpHCHOCO6J’ICHHI>i OpTraHU3MOB K

but6mmoreka [IOK https://m/edsoo.ru
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BIIUSIHUIO TEMIIEPATYPhD)

Abuotnueckue GpaxTopsl. BnaxxHocTs Kak
sKosioruueckuit paktop. Jlaboparopras padota

https://resh.edu.ru/subject/5/11/

56 0.5
«AHaToMHuYecKHe 0COOEHHOCTH PACTEHHH U3 bubmmorexka LIOK https://m/edsoo.ru
Pa3HBIX MECT OOUTAHHS
57 Coe/Tbt OGHTAHHS OPFAHIIMOB https://resh.edu.ru/subject/5/11/
p p bubmuoreka IIOK https://m/edsoo.ru
53 S —— https://resh.edu.ru/subject/5/11/
p bubmuoreka IIOK https://m/edsoo.ru
59 JKUSHEHHBIE (OPMEI OprAHH3MOB https://resh.edu.ru/subject/5/11/
p P but6mmoreka [IOK https://m/edsoo.ru
60 Brotuteckue haxTops! https://resh.edu.ru/subject/5/11/
p but6mmoreka LIOK https://m/edsoo.ru
61 3HayeHre OMOTHYECKUX B3aUMOIEHCTBUIN IS https://resh.edu.ru/subject/5/11/
CYLIECTBOBAHMS OPTaHU3MOB B CpeJie OOUTaHHS Bbu6muoreka LIOK https://m/edsoo.ru
62 DKOJIOTHYECKHE XapaKTEPUCTUKU HOITYIALUU https://resh.cdu.rw/subject/5/11/
P p Il butommoreka IIOK https://m/edsoo.ru
OCHOBHBIE TIOKA3aTEIH MOMYJISAIUH: .
63 YUCJIEHHOCTb, INIOTHOCTD, BO3pacTHas U https://resh.cdu.rw/subject/>/11/
’ » BOP bubmuoreka IIOK https://m/edsoo.ru
MOJIOBAs CTPYKTypa
OCHOBHBIE TIOKA3aTEIIH MOy JISAINH: .
64 OKIACMOCTE. TIDHDOCT. TEMI DOCTA https://resh.edu.ru/subject/5/11/
POHA » IPHpPOCT, P ’ but6mmoreka LIOK https://m/edsoo.ru
CMEPTHOCTh, MUTPAIIUU
65 KOOI HUECKAs CTHVKTYDA OIS https://resh.edu.ru/subject/5/11/
PYKTYP yn bu6nunotexa LIOK https://m/edsoo.ru
66 JMHAMIKA TOMY/IALN 1 o pery IS https://resh.edu.ru/subject/5/11/
y pery but6mmoreka [IOK https://m/edsoo.ru
7 KpuBbie pocTa 4rCIEHHOCTH TOMYJISIIIAH. https://resh.edu.ru/subject/5/11/

KpI/IBLIe BBIDKMBAaHUA

bu6nunorexa LIOK https://m/edsoo.ru
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Okonorndeckas Huia Bujaa. JlabopatopHast

https://resh.edu.ru/subject/5/11/

68 pabota «IIpucmocobneHust CeMsH pacTeHHH K 0.5 Bubsmorexa LIOK hitps:/m/edsoo.ru
pacceleHuto»
69 Bl KaK cHeTeMa Ty https://resh.edu.ru/subject/5/11/
& M bu6munorexa LIOK https://m/edsoo.ru
70 3aKOHOMEPHOCTH TMOBEJICHUS M MUTPAIIAN https://resh.edu.ru/subject/5/11/
YKUBOTHBIX bubmuotexa [{OK https://m/edsoo.ru
71 CoOGIICCTEO ODIAHN3MOB — GHOLCHOS https://resh.edu.ru/subject/5/11/
m p H bu6nunorexa LIOK https://m/edsoo.ru
72 DKocHcTeMa KaK OTKphITasi CUCTEMA hitps://resh.edu.ru/subject/5/11/
P but6mmoreka [IOK https://m/edsoo.ru
7 KpyroBopoT BeliecTB ¥ MOTOK YHEPTUU B https://resh.edu.ru/subject/5/11/
SKOCHCTEME bubmuoteka [{OK https://m/edsoo.ru
74 OCHOBHBIC MMOKa3aTeId YIKOCHCTEMBI hitps://resh.edu.ru/subject/5/11/
bu6nunorexa LIOK https://m/edsoo.ru
75 KOOI HIECKIE THPAMILLL https://resh.edu.ru/subject/5/11/
PaMii butommoreka IIOK https://m/edsoo.ru
76 MSMeHEHIS COOBIIECTE — CVKLECCHI https://resh.edu.ru/subject/5/11/
B yEH but6mmoreka [IOK https://m/edsoo.ru
[TpupoaHbIE SKOCUCTEMBI. DKOCHUCTEMBI 03€p U
peEK. DKOCUCTEMBI MOPEN U OKEAHOB. JKCKYPCUs )
77 «DKCKypcust 8 mMUnu4Hblll OU02e0yeHo3 (8 hitps://resh.edu.rw/subject/>/11/
P " 5 bu6mmoreka LIOK https://m/edsoo.ru
0ybpasy, bepesusk, elbHUK, Hd CYX0O0O0IbHbL
UU NOUMEHHDLU T2, 03ePo, OONIOMO»
[TpupoaHbIe SKOCUCTEMBI. DKOCHUCTEMBI TYHIP,
JIECOB, CcTeNei, MycThIHb. JlabopamopHhas .
https://resh.edu.ru/subject/5/11/
78 paboma «HM3yuenue paznooopasus Meakux 0.5

NOYB6EHHLIX YTEHUCMOHO2UX 6 PA3HbIX
JKocucmemaxy)

bubmuoreka IIOK https://m/edsoo.ru



https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru

AHTpPOTIOTEHHBIE YKOCUCTEMBI. IKCKYPCUSsL

https://resh.edu.ru/subject/5/11/

79 «IKCcKypcus 6 aegjoakocucmejwy (Ha none unu 6 Bubmotexa LIOK https:/m/edsoo.ru
meniuyHoe X035Ucmaeo)
20 Ypb6oskocucremsl. [IpakTnueckas pabora 0.5 https://resh.edu.ru/subject/5/11/
«3yueHue u onucanue ypOooIKOCHCTEMbD) ' bubnmotrexa I{OK https://m/edsoo.ru
21 3aKOHOMEPHOCTH POPMUPOBAHUS OCHOBHBIX https://resh.edu.ru/subject/5/11/
B3aMMO/ICHCTBUI OPraHU3MOB B DKOCHCTEMAX bubanoreka IIOK https://m/edsoo.ru
MexaHHu3MbI BO3JICHCTBUS 3arPs3HEHHUN Pa3HbIX .
82 THIIOB Ha CyOOpraHM3MEHHOM, OpraHU3MEHHOM https://resh.cdu.rw/subject/>/ 11/
yoop - OP ’ bubmuoreka IIOK https://m/edsoo.ru
MOMYJIAIIAOHHOM U 9KOCHCTEMHOM YPOBHSX
23 buocdepa — obmernianerapHast 000109Ka https://resh.edu.ru/subject/5/11/
3eMIIHi butmmoreka LIOK https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
84 Yuenne B. U. Bepraackoro o 6uochepe Bubmmotexa LIOK https://m/edsoo.ru
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMOCheps hitps://resh.edu.ru/subject/5/11/
P ym p butmmoreka [IOK https://m/edsoo.ru
26 KpyroBopoTs! BemecTB 1 OMOre0OXUMHUYECKUE https://resh.edu.ru/subject/5/11/
IHKJTBI bu6munoreka LIOK https://m/edsoo.ru
g7 3oHaapHOCTH OHOCchepsl. OCHOBHBIC OHOMBI https://resh.edu.ru/subject/5/11/
CyIIH bu6munotexa LIOK https://m/edsoo.ru
. https://resh.edu.ru/subject/5/11/
88 Y CTOHYMBOCTL OHOChEpH! but6mmoreka [IOK https://m/edsoo.ru
89 OKOJIOTHYECKHUE KPU3HUCHI U UX IIPUUHHBI https://resh.edu.ru/subject/S/11/
p p bubmuoreka IIOK https://m/edsoo.ru
90 BosjteficTaue ueonexa Ha Suocdhe https://resh.edu.ru/subject/5/11/
A py bu6nunotexa LIOK https://m/edsoo.ru
o1 AHTpPOIIOT€HHOE BO3/IeCTBHE HA PACTUTEIbHBIN https://resh.edu.ru/subject/5/11/

Y )KUBOTHBIN MUP

but6mmoreka LIOK https://m/edsoo.ru
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https://resh.edu.ru/subject/5/11/

92 Oxpana npupoe! ! bu6nunotexa LIOK https://m/edsoo.ru
93 OCHOBHBIC PUHIIAITBI YCTOWYHUBOT'O PA3BUTHS 1 https://resh.edu.ru/subject/5/11/
YeJI0BEYECTBA U MPHUPOIBI bu6muoreka [{OK https://m/edsoo.ru
PanmonansHOE MPUPOIOIIOIE30BAHNE U )
94 COXpaHEHHE OMOJIOTHIECKOT0 Pa3Ho00pasus 1 hitps://resh.edu.rw/subject/S/11/
P p p bu6munotexa LIOK https://m/edsoo.ru
3emiu
95 O600mmenue mo Teme « MUKPOIBOTIONHNS U €€ 1 https://resh.edu.ru/subject/5/11/
pe3yIbTaTh» Bbu6mmoreka LIOK https://m/edsoo.ru
96 O60061menue no Teme «MakposBoonus 1 e€ | https://resh.edu.ru/subject/5/11/
pE3YNBTAThDY bu6nuoreka IOK https://m/edsoo.ru
97 Oo6o61meHne 1o Teme «IIpoucxoxacHue u 1 https://resh.edu.ru/subject/5/11/
pa3BHUTHE XU3HU Ha 3eMiie» bubmmoreka [{OK https://m/edsoo.ru
08 O6006mmenue no teme «IIpoucxoxnenue | https://resh.edu.ru/subject/5/11/
4eJI0BEKA — AaHTPOIIOTEHE3)» bu6muoreka LIOK https://m/edsoo.ru
99 O0600meHue Mo Teme «IKOJIOTHs — HayKa O 1 https://resh.edu.ru/subject/5/11/
B3aMMOOTHONIEHHUSAX OPTaHU3MOB) bubmoreka IIOK https://m/edsoo.ru
100 O600mmenue 1o Teme «OpraHu3Mel ¥ Cpea 1 https://resh.edu.ru/subject/5/11/
oOHUTaHMS» bubmuoteka [{OK https://m/edsoo.ru
101 O0600mmeHue 1Mo Teme «IKOJIOTHUS BUJIOB U 1 https://resh.edu.ru/subject/5/11/
TIOITY JISTITUIY bu6mmoreka LIOK https://m/edsoo.ru
102 Oo6o06menue o Teme «brocdepa — rmodanbHas i https://resh.edu.ru/subject/5/11/
KOCHUCTEMa bu6munotexa LIOK https://m/edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8.5
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IIpoBepsieMble TPeOOBaHUSA K Pe3y/IbTATAM OCBOEHHS OCHOBHOI 00pa30BaTe/ILHOI MPOrpaMMBblI

(10 xkmacc)

Kon
MIPOBEPSIEMOTO
pe3yabpTaTa

HpOBepHeMLIC MMPEAMCTHBIC PC3YJIbTaThl OCBOCHUA OCHOBHOMH O6pa3OBaTeHBHOﬁ nporpamMmsel CpCAHETO o6mero 06pa3013aH1/151

1

CdopmupoBaHHOCTH 3HaHUN O MECTE U POJIU OUOJIOTMH B CUCTEME HAYYHOI'O 3HAHHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MUPA U HAYYHOTO MUPOBO33PEHUS; O BKJIA/I€ POCCUHCKUX U 3apyOeKHbBIX
YUEHbIX-OMOJIOrOB B pa3BUTHE OMOJIOTUH; PYHKIIMOHAIBHON TPAMOTHOCTH YEJIOBEKA JUIsl pEIICHHs dKU3HEHHBIX 3a7a4

Y MeHue pacKkpbIBaTh CO/IEpPIKaHUE OMOIOINYECKUX TEPMUHOB U MIOHATHI: KU3Hb, KJIETKA, OpraHU3M; MeTaboau3M (0OMeH
BELIECTB U MIPEBPALLEHUE SHEPTUH ), TOMEOCTA3 (CaMOPETYJIALNA), YPOBHEBAsI OPraHU3aLusl KUBBIX CUCTEM,
CaMOBOCIIPOU3BEICHUE (PENpPOLYKIIHs), HACIEACTBEHHOCTh, K3MEHUUBOCTh, POCT U Pa3BUTHE

VYMeHue uznaratb OMOIOrHYecKre TEOpUHU (KJIETOYHAs, XpPOMOCOMHasl, MyTallioHHas), 3akoHbl (I'. Menznens, T. Moprana,
H.M. BaBunoBa) u ydeHus (0 IEHTpax MHOTOOOpPa3us U MPOUCXOXKICHHS KyIbTypHBIX pactenuit H.J. BaBuiosa),
OIIPEACIIATh TPAHULIBI UX MPUMEHUMOCTH K SKHBBIM CHCTEMaM

YMeHnue BJIAACTb MCTOAAMU HAYYHOI'O ITO3HAHU B Oouoyioruu (Ha6J'IIO)IeHI/Ie 1 OIIMCAaHUC XUBBIX CUCTEM, IIPOLICCCOB U
5[BJ'I€HPII7[; opraHusanus U NpOBCACHUC OHOJOrHYECKOro OKCIICPUMCHTA, BBIABWIKXCHUC TUIIOTE3bI; BHIABICHUC 3aBUCUMOCTHU
MCXKAY UCCIICAYCMbIMU BCJINYHMHAMU, 00BSICHEHHE MOJIYUYCHHBIX PC3YJIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ n
3aKOHOB; YMCHHUC ACJIATh BEIBOJbI HA OCHOBAHUH ITOJYYCHHBIX pGSYHBTaTOB)

VYMeHne BBIJICJATh CYHICCTBCHHBIC IMTPU3HAKH BUPYCOB, KJICTOK IPOKAPUOT U OYKAPHUOT, OJHOKIICTOUYHBIX U MHOT'OKJICTOUYHBIX
OpPraHu3MOB; OCOOCHHOCTH MPOIIecCOB 0OMEHA BELIECTB U NMPEBPALCHUS SHEPTUH B KJIETKe, (POTOCHHTE3a, MIIACTUYECKOT0 U
HHEPreTHYECKOro 0OMeHa, XeMOCHHTE3a, MUT03a, Mei103a, OTIOAOTBOPEHHSI, PA3MHOKEHHSI, MHINBHYaTbHOTO PAa3BUTHS
opranusma (OHTOI'€HE3)

YMeH#e MpUMEeHSTh MOJyYSHHbIE 3HAHUS ISl 0OBSICHEHHSI OMOJIOTUYECKHUX MPOLIECCOB U ABJICHHUM, IS IPUHITHS
IPAaKTUYECKHUX PEIIeHUI B TOBCETHEBHOM KU3HU B LIEJSIX o0ecrieueHns 6e30MacCHOCTH CBOETO 3/I0POBbS U 3710POBbS
OKPY>KaIOIIKX JIFOJIe!, COOIIOIEHNSI HOPM I'PaMOTHOTO MOBEJCHUS B OKpY>Kalollel IPUPOJIHON cpejie; TOHUMaHNE
HE00XOAMMOCTH MCTI0JIb30BaHMS JOCTHKEHUH COBPEMEHHOM OMOJI0rMK U OMOTEXHOJIOTHI sl palliOHAIBHOTO
IPUPOJIONOJIb30BAHUS

VYMmenune peliaTh 3JIEMCHTAPHBIC TCHETUYCCKUC 3aa4Y HAa MOHO- U I[I/IFI/I6pI/II[H06 CKpC€HIMBAHHUE, CHCIVICHHOC HACIICIOBAHHC,
COCTaBJIATH CXCMBbI MOHOFI/I6pI/I,Z[HOF O CKpCIIMBAHUA IJId MMTPCACKA3AHUA HACJICAOBAHWA ITPU3HAKOB Y OPIraHU3MOB

YMeHue BBITOIHATH Ja00paTOpHBIE U MPAKTUYECKHUE padOoThI, COOII0ATh PpaBUia IpU paboTe ¢ y4eOHbBIM U JIaOOPaTOPHBIM
000pyJI0BaHHEM

YMeHHe KpUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATH HH(OPMALHIO OMOJIOTMUECKOTO COCPKAHUS, BKIIOUAIOLIYIO
NICEBJJOHAYYHbIE 3HAHUSI U3 pa3InyHbIX UCTOUHUKOB (CMU, Hay4yHO-TIONYJIIpHBIE MAaTE€pHAJIbl); STUYECKHE aCIIEKThI




COBPCMCHHBIX I/ICCJICI[OBaHI/IfI B 6I/IOJIOFI/II/I, MCIUINHC, OMOTEXHOJIOTUU
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YMeHue co3aBaTh COOCTBEHHBIE MMCHbMEHHBIC M YCTHBIE COOOIIEHHsI, 0000111ast OHOIIOTHYECKYI0 HHPOPMALIUIO U3
HECKOJIBKUX UCTOYHHKOB, IPAMOTHO MCIOJIb30BaTh MOHITUHHBIN anmapat OHOoI0THI

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS
(10 xmacc)

Kon

[IpoBepsieMBbIil AIEMEHT COACPKAHUS

buonorus kak Hayka

1.1

Buonorus - Hayka o xuBo# npupose. Ponb 6uonorun B popMUpOBaHUN COBPEMEHHON Hay4YHOU KapTUHBEI Mupa. Cucrema
OMOJIOTMYECKHUX HAyK

1.2

MeTopI TO3HAHNUS KUBOM MPHUPOABI (HAOII0JeHNE, SKCTIEPUMEHT, ONICAaHNe, H3MEpEHHe, KIacCu(UKaIHs, MOICINPOBAHNE,
cTaTucTHyeckasi 00paboTKa JaHHBIX)

JKuBBIE CCTEMEBI U BX opraHu3anusa

2.1

XKusble cucreMbl (6MOCHCTEMBI) KaK MpeaAMeT u3ydeHus ouosoruu. CBoiicTBa OMOCHUCTEM M UX pa3HOOOpa3ue

2.2

VY pOBHU OpraHu3aniy OMOCUCTEM: MOJICKYJIIPHO-TCHETHUECKHUHI, KIICTOUHBIN, OPraHM3MEHHbIH, TOMYJIAIMOHHO-BH/IOBOM,
HKOCHUCTEMHBIH, OMochepHbIit

XHUMHUUYECKUHN COCTAB U CTPOEHUE KIETKU

3.1

XHUMHUYECKHUM COCTaB KICTKHA. XUMUYECKUE DJICMCHTHI: MAaKpO3JIEMCHTBI, MUKPO3JICMCHTEI. Boz[a N MUHCPAJIbHBIC BCIICCTBA.
cDyHI(I_[I/II/I BOJbl 1 MUHCPAJIbHBIX BCIICCTB B KIJICTKC. Hozmep;xaHHe OCMOTHYECKOro OajaHca

3.2

benxu. Coctas u crpoeHue 0enkoB. AMHUHOKHUCIOTHI - MOHOMEpHI OenkoB. HesameHnMble 1 3aMEHUMbIE aMUHOKHUCIIOTHI.
AMUHOKHUCIIOTHBINA COCTaB. Y POBHHU CTPYKTYpbI O€TIKOBOM MOJIEKYJIbI (TIEpBUYHAS, BTOPHUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XuMHUECKue CBOMCTBa OesikoB. buonornyeckue pyHkimu 6eakoB. @epMEHTHI - OHOIOTHYECKHE KaTalIn3aTOpPB.
CrpoeHue ¢pepMeHTa: akTUBHBIHN LIEHTp, cyOcTpaTHas crieunpuyHocTh. Kopepmentel. Butamunpl. OTiinuust GpepMeHTOB OT
HEOpPraHMYECKHUX KaTaJlu3aTopoB

33

TJICBOBI: MOHOCAXapuAbl (TITFOK03a, pr003a U Je30KCupr003a), Tucaxapuibl (caxaposa, JaKTo3a) U MOJIMcaXapuabl (Kpaxmalt,
TJIMKOTEH, [IEJUTI0103a). bromornveckue GyHKIUN yraeBo 0B, JIMITUABL: TPUTITHIEPUIBI, CTEPOUIBI, (HOCHOTHITUIBI.
I'unpodunsHOrHApodoOHEIE cBOcTBA. bronorndeckue ¢pyHkunu mununoB. CpaBHEHHE YTIIEBOIOB, OSJIKOB M JTUIHUOB KaK
WCTOYHUKOB SHEPTUU

34

Hyxnennoseie kucnorel: JIHK u PHK. HykneoTtuapl - MOHOMEpBI HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynknuu JJHK.
Crpoenne u pynkimn PHK. AT®: crpoenue u GyHKIHMU




3.5

[Mutonorus - Hayka o kietke. Knerounas teopusi. MeToapl H3y4eHUsl KIETOK

3.6

Knerka kak menocTtHas xuBas cuctema. OOIIye mpu3Haky KIETOK: 3aMKHYyTasi HapykHas MmemOpana, monekyisl JJHK kak
IeHEeTUYECKUH anmnapar, CUCTeMa CUHTe3a Oelka

3.7

Tunsl KIETOK: 3yKapuoTHdecKas U mpokapuoTruueckas. OCOOEHHOCTH CTPOEHUS MPOKAPHOTHUECKO KieTku. Kinetounas
ctenka Oaktepuii. CTpoeHne IyKapruoTHIeCKON KieTKH. OCHOBHBIE OTIWYMS PACTUTEIHHON, )KUBOTHOM M TPUOHON KICTKH

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK - KJI€TOYHAsl CTeHKa, INIMKOKaluKe, ux Gynkuuu. [InazmMatndyeckas memoOpaHa, ee
cBoiicTBa U ¢yHkuuu. [{uromnnasma u ee opranousl. OgHOMEMOpaHHBIE OPTaHOUIBI KJIETKU: HIOMIa3MaTHYeCKast CETh
(BIIC), anmmapart I'ombmxu, mu3ocomsbl. [lomyaBTOHOMHBIE OPTaHOUIBI KJIETKA: MUTOXOHIPUH, TUTacTU B [Iponcxoxnenue
MUTOXOHJIpUH U TutacTu. Buasl iiactua. HemeMOpaHHbIE OpraHOU B KIIETKH: PUOOCOMBI, KIIETOUHBIA IEHTP, PECHUYKH,
KryTUKU. OYHKIIUU OPTaHOUI0B KJIETKU. BKItoueHus

3.9

Snpo - perynsTopHbli 1IeHTp KIeTKU. CTpoeHue siapa: siaepHas 000JI0uKa, Kapuomia3Ma, XpOMAaTHH, SAPBIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

H(PBHGI[GHTCHLHOCTB KJIICTKHN

4.1

OOMeH BelecTB, Wi MeTaboIu3M. ACCUMIITANNSA (TUTACTUYECKUI OOMEH) U AUCCUMUIISINS (SHEPTeTUYECKHI OOMEH) - IBE
CTOPOHBI €IMHOTO TIporiecca MeTaboau3Ma. Turbl 0OMeHa BEIIeCTB: aBTOTPOQHBIN U reTepoTpodHbIA. Pons ¢pepmeHToB B
oOMeHe BEIIECTB U NPEBPAIICHIH YHEPTHUHU B KJICTKE

4.2

dotocunre3. CBeToBas U TeMHOBas (a3el hoTocuHTe3a. Peakimu ¢porocunTesa. DPPeKTHBHOCTH (PoTOCHHTE3a. 3HAUCHUE
boTocuHTe3a IS )KU3HU Ha 3emiie. BiusHue ycioBuii cpeibl Ha POTOCHHTE3 U CIIOCOOBI TIOBBIIIEHHUSI €r0 MPOAYKTHBHOCTH Y
KYJIBTYPHBIX pacTeHHi. XeMOCHHTEe3. XeMOCHHTE3UPYIONHe OaKTepuH. 3HAYCHUE XEMOCHHTE3a JUIs KHU3HH Ha 3emiie

4.3

DHepreTryecKrii 0OMeH B KileTKe. Pacieruienne BemecTB, BEISICHUE U aKKyMYJIHPOBaHUE SHEPTHH B KJIETKE. JTaIbl
sHepreTudeckoro ooMena. ['nmukonus. bpoxenue u ero Buabl. Kuciopoanoe okucieHre, Uin KJIETOYHOE AbIXaHHE.
D¢ HEeKTUBHOCTH IHEPTreTUYECKOro 0OMEeHa

4.4

Peakuuu matpuuHoro cunresa. ['enernueckas unopmanus u JJHK. Peanuzauus renernueckoit uHGopmanuu B KJIeTKe.
I'enernueckuii ko u ero cpoictpa. Tpanckpuniums - Mmarpuunbiii cunte3 PHK. Tpancisius - Ouocuntes Oenka.
KonupoBanue amuuokucioT. Pois pubocom B 6rocunTe3e Oeska

4.5

Hexnerounsie popmebl sxu3HM - BUpychl. Mctopust otkpsitus BupycoB (JI.1. UBanoBckumif). OcoOEHHOCTH CTPOCHUS U
JKU3HEJIESATEIPHOCTH BUPYCOB. baktepuodaru. bonesnu pacteHuit, ;)kUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIE BUpycaMu. Bupyc
nMmmyHoaedunura yenoseka (BUY) - Bozoyautens CITH a. [IpodunakTuka pacupocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUI

PaszMuoxxenue u MHAWBHUAYAJIBbHOC PA3BUTHC OPIraHU3MOB

5.1

KneTounslii UK, UM )KU3HEHHBIN MK kieTku. MHTepdasa u muto3s. I[Ipoueccsl, mporekaromue B uHTepdase. Pemmukanus
- peakiust MmatpuaHoro cuare3a JJHK. Ctpoenune xpomocoM. XpoMOCOMHBIN HAOOp - KaprOTHUIL. JIUTUIOUTHBIN U TarjIONIHBIN
XpoMOcOMHBIe HaOOpbl. XpomaTuabl. L{luTomornyeckne 0CHOBBI Pa3MHOXKEHUS U UHIUBUYalIbHOTO PAa3BUTHSI OPTaHU3MOB.
Henenue knetku - Muto3. Ctaguu MuTo3a. [Iporecchl, mporcxoadire Ha pa3HbIX CTAAUIX MUTO3a. BHOTOrn4eckuii cMbIC
MHTO3a




5.2

@OpMBI PA3MHOXCHUA OPraHU3MOB! 0eCITI0JI0€ U MOJIOBOE. Bungsr 0ecI10J10r0 Pa3MHOKCHHA: ACJTICHUC HAABOC, IOYKOBAHUC
OJHO- U MHOI'OKJICTOYHBIX, cnopoo6pa30BaHHe, BETCTAaTUBHOC PA3MHOXKCHHUC. HCKYCCTBCHHOG KIIOHUPOBAHUEC OPraHU3MOB,
€ro 3Ha4YCHHUC IJI1 CCICKIMHU
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[TonoBoe pa3MHOXKeHHE, €T0 OTINYMs OT Oecnosoro. Meiio3. Craauu meiio3a. [Iporecchl, Mpoucxomsnme Ha CTaAnusIxX
Meio3za. [ToBenenue xpomMocom B Mero3e. Kpoccunrosep. buonorndyeckuii CMbIC M 3HAaUEHHE Mei03a

5.4

["ameTorenes - mpouecc 00pa30BaHMs MOJOBBIX KJIETOK Y )KUBOTHBIX. [10JI0BBIE jKeJ1e3bl: CEMEHHUKU U SMYHHUKH.
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK - FaMeT (CrepMaTo30u/], SULEKIIeTKa) - criepMarorenes u ooreHe3. OcoOeHHOCTH
CTpOEHHUS SIMIEKIIETOK U criepMaTo3ouaoB. OmnogorBopenue. [laprenorenes

5.5

WunuBuayanbHOe pa3BuTHE (OHTOreHE3). DMOpHOHAIEHOE pa3BUTHE (AMOpPHOTeHe3). DTarbl SMOPHOHAIBHOTO PA3BUTHUS Y
MO3BOHOYHBIX KHBOTHBIX: JPOOJIEHHE, TacTpyJIsALys, opranoreHes. [loctamOpuonansHoe passutue. Tumsl
NOCTAMOPHOHAIEHOTO PA3BUTHUS: TIPSMOE, HETIPSIMOE (JIMUMHOYHOE). BivsiHue cpepl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI,
CIIOCOOHBIE BBI3BIBaTh BPOXKJIEHHBIE YpOoACTBa. PocT u pa3BuTue pacteHuid. OHTOreHe3 LIBETKOBOI'O PACTEHHS: CTPOCHHE
CEMEHH, CTAAMM Pa3BUTHUS

HaCJIel[CTBeHHOCTB 1 UBMCHYUBOCTHL OPraHM3MOB

6.1

[Ipenmer u 3anaun renetuku. Mcropus pazsutus reHeTuku. Bxian poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
TeHEeTUKU. MeTObl TeHETUKH (THOPUI0IOrHYECKUIA, IIUTOTEHETUYECKHHA, MOJIEKYIISIpHO-TeHeTHUecKnit). OCHOBHBIE
T€HETUYECKHE MOHATHUS. | eHeTHUecKasi CHMBOJIMKA, MCIIOJIb3yeMasi B CXeMaxX CKPEIIMBAHUI

6.2

3aKOHOMEPHOCTHU HACEAOBaHUS IPU3HAKOB, ycTaHOBICHHBIC ['. MenneneM. MoHOTHOpHUIHOE CKpelBaHue. 3aKOH
eanHo00pa3us THOPHUIOB TepBoro nokoneHus. [IpaBuino JoMuHUPOBaHUS. 3aKOH paclIeTieHus Mpu3HakoB. [ unoresa
quCcTOTHI TameT. [loHOE 1 HemoTHOe ToMUHUpPOBaHHUE. JIurnOpuIHOe CKpenuBanue. 3aKOH HE3aBUCUMOTO HACJIeTI0BAHHMS
MIPU3HAKOB.

[{uToreHeTHyeckre OCHOBBI TUTHOPUAHOTO CKPEIIMBaHUA. AHANU3UpYIolIee cKkpelmBanue. Mcnons3oBanue
aHAJM3UPYIOIIETO CKPEUIMBAHUS ISl ONIPeieNICHHsI TeHOTHIIA 0cO0u

6.3

CuernieHHoe HacyieoBanue nmpusHakoB. Paborta T. Moprana 1o cuerieHHOMY HacieoBaHHUio reHoB. Hapyienue cuenneHust
T'€HOB B pe3yJIbTaTe KPOCCUHIOBEpa. XpOMOCOMHasl TEOpHs HaclleACTBEHHOCTH. ['eHeTndyeckue kapThl. ['eHeTnka nosna.
XpOMOCOMHOE OIIpeieTICHUE 10J1a. AyTOCOMBI U ITOJIOBBIE XpPOMOCOMBI. ['OMOraMeTHble U reTeporaMeTHbIE OPTaHNU3MBbI.
HacnegoBanue Npu3HAKOB, CLEMJIEHHBIX C OJIOM

6.4

N3meHnunBOCTh. BUbl N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIEACTBEHHAsA. PosIb cpeipl B HEHACIIEICTBEHHON
M3MEHUYMBOCTU. XapaKTepUCTHKA MOIN(DUKAIIMOHHONW N3MEHYMBOCTU. BapranimoHHbli psii v BapuanoHHas Kpusasi. Hopma
peaxiu npusHaka. KonmuuecTBeHHbIE U KaUeCTBEHHbIE TPU3HAKHM U MX HOpMa peakuuu. CBOHCTBa MOAN(UKALTUOHHON
U3MEHYMBOCTH

6.5

HacnencTBenHas, uiau reHOTUITMYECKAsl, I3MEHYMBOCTh. KoMOMHATHBHAS N3MEHYMBOCTh. Mei03 | IMOJI0BOM MPOIIeCC -
OCHOBa KOMOMHATHBHOI M3MEHYUBOCTH. MyTaniMoHHas N3MEHYHBOCTh. Kitaccudukarysi MyTaiuii: TeHHbIE XPOMOCOMHBIE,
reHoMHbIe. YacToTa u mpuauHbl MyTanuii. MytareHHbie pakTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIEACTBEHHOM




n3menunBoctu H.M. BasmioBa

6.6

I'enetnka yenoBeka. Kapuorum yenoBeka. OCHOBHBIC METO/IbI T€HETHKH YEJIOBEKA: TeHEaIOTMUSCKHA, OJIN3HEIIOBBIH,
LUTOT€HEeTHUECKUH, OMOXMMUYECKHA, MOJIEKYJISIpHO-TeHeTHuecKuil. COBpeMEHHOe OIpeIesieHIe IeHOTHIA: TIOJTHOI€HOMHOE
CEKBEHHPOBAaHUE, TCHOTUIIMPOBAHHUE, B TOM uucie ¢ nomouibto [11{P-ananu3a. HacnenctenHble 3a001€BaHus YEIOBEKA!
reHHble 00J1e3HH, O0JIE3HU C HACJIEJICTBEHHON MPeAPaCcON0KEHHOCTBIO, XPOMOCOMHBIE 00se3Hl. ComaTndyeckue u
FCHCPATUBHBIC MyTallUH. HpI/IHHI/IHBI 300pOBOTO 06p333 JKHU3HU, JTUAarHOCTUKH, HpO(l)I/IJ'IaKTI/IKI/I U JICUCHUA I'CHECTHUYCCKUX
Oone3Hel. MeaMKoO-reHeTHYeCKOe KOHCYJIbTUPOBAHNE. 3HAU€HHE MEAUIIMHCKOM T€HETHUKH B MIPEIOTBPAILICHUH U JICYEHUU
TeHETUYECKUX 3a00JI€BaHUI YeI0BeKa

Cenekiusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak HayKa U IIpoIiecc. 3apoKIeHUE CeNIeKIMU U joMecTukanusa. Yuenne H.M. BaBuiosa o nieHTpax
IIPOUCXOXKACHNUS U MHOTOOOPa3usl KyJbTypHBIX pacTeHUH. LIeHTpbl NporCcX0KIeHU JOMALIHUX XKUBOTHBIX. CopT, opoaa,
[ITaMM

7.2

CoBpeMeHHbIE METOABI CeNeKIMU. MaccoBbIil U HHANBUAYATbHBINA OTOOPHI B CEJEKIIUU PACTEHUH U KUBOTHBIX. OIleHKa
3KcTepbepa. bIn3kopoACTBEHHOE CKpeluBaHue - MHOpuauHT. YncTas munus. CKpenuBaHue YUCThIX JIUHUM. ['eTeposuc, wiu
rubpuanas cuia. HepoactBeHHoe ckpemyBanue - aytopuauar. OTnajaeHHas rudpuansaus u ee ycrnexu. McKyccTBeHHBIN
MyTareHes3 U MoJIydeHHe MOJUTION10B. JIOCTHIKEHHUS CeNEKIIMU PACTEHUMN, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buotexnonorus kak orpacipb npousBoAcTBa. ['eHHast uHxkeHepus. Jtamnsl co3ganus pekomonHantHoi [IHK u Tpancrennsix
opranu3moB. Knerounas unxenepus. Kinerounsie KyabTypbl. MUKpOKIIOHAIBHOE pa3MHOKeHUE pacTeHui. KnoHnupoBanue
BBICOKOTIPOTYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. JKOJOTHUUECKHE B dTHudeckue nmpodseMbl. [ MO - reHeTH4ecKn
MOIU(HUIIMPOBAHHBIE OPTAHU3MBI

HpOBepHeMble TpeﬁOBaHl/lﬂ K pe3dyJbTaTaM 0CBOCHUS OCHOBHOM 06p330BaTeJIbHOﬁ nmporpaMmmabl

11 kiaacca

Kon
MIPOBEPSIEMOTO
pe3yJabTaTa

IIpoBepsieMble MpeAMETHBIE PE3YJIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBbl CPEIHETO 00IIEro 00pa3oBaHUs

1

CchopMupoBaHHOCTb 3HAHUI 0 MECTE U POJIM OMOJIOTUH B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (JOPMHUPOBAHUHI
COBPEMEHHOM €CTECTBEHHO-HAYyUYHOM KapTUHBI MUPA U HAYYHOT'O MUPOBO33PEHMSI; O BKJIA€ POCCUNCKUX U 3apyOEKHBIX
YYEHBIX-0MOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBLHON TPaMOTHOCTH YeJIOBEKA JUIs PEeLICHHs )KU3HEHHBIX 3a/1a4

YMeHue pacKpbIBaTh COIEp)KaHUE OMOIOIMYECKHX TEPMUHOB U MNOHATUI: BUJ, TOMYJISILUSA, T€HO(POH I, SBOIIOLHNS, IBHXKYIIIHE
cubl ((haKTOPbI) IBOJIFOLINH, PUCIIOCOOIEHHOCTh OPraHU3MOB, BU1000pa30BaHKe, IKOJIOTHYECKHE (PAKTOPBI, IKOCUCTEMA,




MPOAYICHTHI, KOHCYMEHTBI, PeYLIEHTHI, IS MUTaHMs, YKOJOTHUECKas MUpaMuIa, OuoreomneHnos, ouocgepa

YMenue uznaratb Onosiornueckue Teopuu (IBosrorionHas reopust Y. JlapBuHa, CHHTETHUECKAs! TECOPUST SBOJIOLINN ), 3aKOHBI
¥ 3aKOHOMEpHOCTH (3apojsiieBoro cxonctsa K.M. bapa, uepenoBanus rimaBHbIX HampaBleHU u myTei sBomonuu A H.
CesepriioBa, yuenus o buocdepe B.W. BepHaickoro), onpenensTh IpaHULBI HX MPUMEHUMOCTH K KHUBBIM CHCTEMaM

VYMmenune BJIAACTH MCTOAAMU HAYYHOI'O ITO3HAHUA B ouojorun (Ha6J'IIO)IeHI/Ie 1 OIIMCAaHHUC XUBBIX CUCTEM, ITPOLICCCOB U
ﬂBHCHHﬁ; opraHu3anys U NpoOBCACHUC OHOJIOTUYECKOTO 9KCIICPUMCHTA, BBIABUIKCHUC TUIIOTE3bI; BBIABICHUC 3aBUCUMOCTU
MCXKAY UCCIICAYEMBIMU BEJINYHMHAMU, 00BsICHCHHE IMOJIYUCHHBIX PE3YJIbTAaTOB, UCIIOJIBb30BAHHBIX HAYYHBIX HOHSITI/Iﬁ, TCOpI/II\/’I n
3dKOHOB; YMCHHUC JCJIaTh BEIBOAbI HA OCHOBAHHH ITOJYYCHHBIX peBy.TIBTaTOB)

YMeHHe BBIICIATh CYIIECTBEHHbIE MPU3HAKH CTPOCHUSI OMOJIOTHYECKUX 0OBEKTOB: BUOB, TIOMYJISAIHA, TIPOYLIEHTOB,
KOHCYMEHTOB, PE1yLIEeHTOB, OMOI€0IIEHO30B U 3KOCUCTEM; OCOOEHHOCTH MPOLIECCOB HACIIEICTBEHHON U3MEHUYMBOCTH,
€CTECTBEHHOT'0 0T0Opa, BU1000pa30BaHuUs, IPUCTIOCOOJICHHOCTH OPraHU3MOB, JEHCTBUS 3KOIOTHUECKUX (aKTOPOB Ha
OpraHu3MBl, IEpEeHOCa BELECTB U MIOTOKA YHEPTUU B SKOCHUCTEMAX, aHTPOIIOTEHHBIX U3MEHEHUH B 3KOCHCTEMaX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTEOXUMHUYECKUX ITMKIOB B Onocdepe

YMeHre NPUMEHSTh TIOyYeHHBIC 3HAHUS IS 00bSICHEHUSI OMOJIOTMYECKHUX MPOIIECCOB U SIBICHUMA, JJIsT TPUHSITHS
MPAKTUYECKHUX PEIICHUH B MOBCEIHEBHON KHU3HU B LIEAX 0OecrieueHus: 6e30MacHOCTH CBOETO 370POBbsI U 310POBbS
OKPY>KaIOIIUX JIFOACH, COOIOICHUSI HOPM IPaMOTHOT'O MOBE/ICHUS B OKPYKAIOIIEH MPUPOIHON cpejie; TOHNMaHue
HE0OXOIMMOCTH MCIIOJIb30BAaHUS JOCTHKEHUH COBPEMEHHOM OMOJIOTHH JJIsl PAlIMOHAIEHOTO MPUPOAOTIOIb30BAHUS

YMeHue pemath dIeMeHTapHbIe OMOIOTHUECKUE 3aJa4H, COCTABIISATh CXEMBI IEPEHOCA BEIIECTB U YHEPTHUH B SKOCHCTEMAX
(menm nuTaHus)

YMeHue BBINOIHATD 1a00paTOpHbIE U MpakTHUecKue paboThl, COOMIONATh IPpaBUiia MpU padoTe ¢ yueOHBIM U JJAOOpaTOPHBIM
00opyi0BaHHEM

YMeHne KpUTHYECKH OIIEHUBATh U MHTEPIPETHPOBATH HH(POPMAITUIO OUOIOTHIECKOTO COIEPKaHHSI, BKITIOYAIOIYTO
TMICEBJIOHAaYYHbIE 3HAHUS U3 pa3Nu4YHbIX HcTOUYHUKOB (CMU, Hay4HO-TIOMyIIpHBIE MaTepHalibl); pacCMaTpUBaTh rI100aIbHbIE
HKOJIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH, )OPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HIIUIO
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YMeHue co3naBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS, 0000111ast OMOIOTHYeCKy0 HH(POPMAIIHIO U3
HECKOJIbKUX UCTOYHHKOB, TPAMOTHO MCIOJIb30BaTh MOHITHIHBINA anmapat OHOJI0THH




IIpoBepsieMble 3J1eMEHTHI COIePKAHUS
(11 xxacc)

Kon

HpOBGpHCMBIfI QJICMCHT COACPKAHUA

DBOJIOLMOHHAA OUOIOT U

1.1

9BOJIIOI_[I/IOHHa$I TCOpHUA U €€ MCCTO B OHOJIOTHH. CBI/II[CTCHBCTBa 3BOJIFOIIUHA. ITaneonTonornyeckue: IIOCJICI0OBATCIIbHOCTD
MOSIBJICHUS BUJIOB B NTAJICOHTOJIOTMIECKOM JIETOIHCH, IepexoiHbIe popMsbl. broreorpaduyeckne: cxoacTBo u pasnuuue hayH
1 (JIOp MaTEpPHKOB U OCTPOBOB.

DOMOpHOIOTHYECKHE: CXOJCTBA M PA3IHYHS YMOPHOHOB Pa3HBIX BHOB O3BOHOUHBIX. CpaBHUTEIIFHO-aHATOMUYECKHUE:
TOMOJIOTUYHBIC, aHAJIOTUYHBIC, PYAUMCHTAPHBIC OpTaHbl, aTABU3MBI. MOHCKyJISIpHO-6I/IOXHMI/IquKHC: CX0ACTBO MCXaHHU3MOB
HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX MYTEeH y BCEX OPraHU3MOB

1.2

OomornonHas Teopus Y. Jlapsuna. [Ipeanocsuiku BOZHUKHOBEHUS JapBUHU3MA. JIBIKYIIIHME CHITBI DBOJIOLUU BUIOB IO
JapBuHy (M30BITOYHOE PA3MHOKEHUE TIPH OTPAHMYECHHOCTH PECYPCOB, HEOIIPEIeTICHHAs] H3MEHUINBOCTh, OOphOa 3a
CYIIIECTBOBAHHE, ECTECTBEHHBII 0TOOD)

1.3

Cunternueckas teopust 3Bosoiui (CTD) 1 OCHOBHBIC ee TOoKeHUs. MukposBotorus. [Tomyisius kak eIMHUIA BUIA U
DBOJIFOIAN

1.4

JBmxymuue cuibl ((hakTophl) 3BOIIOLMY BUAOB B IPUPOie. MyTallMOHHBIN Ipoliecc 1 KOMOMHATUBHASI U3MEHYUBOCTbD.
[MomynsimonHbIe BOJHBI U Apeii¢ reno. M3omsanus u Mmurpanus. EcrecTBeHHBINH 0TOOD - HANpaBIAOMUI (PaKTOp IBOIIOIHH.
®opmel ectecTBeHHOr0 0TOOpa. IIprcrnoco0IeHHOCTh OPraHu3MOB KakK pe3yJibTaT 3BOIOLMU. [Ipumepsl npucnocobaeHuit y
opranu3zMoB. Apomopdo3bl 1 uanoanantTauuu. Bung u Bugoobdpasosanue. Kputepun Buga. OcHOBHBIE (HOPMBI
BU1000pa30BaHus: reorpaduyeckoe, 3K0JIOTHIECKOe

1.5

MaKpOBBOJ'II-OI_[I/IH. CDOpMBI 3BOJIFOUHN: @HHGTHHGCK&H, JAUBCPICHTHAsA, KOHBECPICHTHAS, IIapaJlJICIIbHAA. HeO6paTI/IMOCTB
9BOJJIIOITMH

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3emiie

JIOHayLIHBIC IpeaACTaBJICHUA O 3apOKACHUU KU3HU. Haqume TAII0TE3bI BO3HUKHOBEHMS )KU3HU Ha 3eMiie: aOhoreHes u
naHcrnepMus. XUMHUECKasi H3BOJIIOIUSA. DKCIEPUMEHTAIBHOE MOATBEPKICHHE XUMUYECKOM 3BOMoIMU. HavanbHble Tamnsl
ouonornueckoit sBosonuu. ['mnore3a PHK-mupa. [lepBrie kinetku u ux s3postonusi. DopmMupoBaHre OCHOBHBIX TPYIIIT KHUBBIX
OpraHU3MOB

2.2

Pa3zButue xu3nu Ha 3emie o spam u nepuogam. Karapxeit. Apxeiickas u nmpotepo3oiickas 3psbl. [laneo3oiickas spa u ee
MEePUOJIbl: KEMOPUNUCKHH, OPTOBUKCKHM, CHITYpPUICKUH, T€BOHCKUN, KAMECHHOYTOJIbHBIN, IEpMCKUi. Me3030icKas 3pa u ee
MEPUOJbI: TPUACOBBIN, FOPCKU, MeIoBOM. KaliHO30iCKas 3pa U €€ NEPUOAbl: NAJIEOT€HOBBINM, HEOT€HOBBIW, AaHTPOIIOT€HOBBI.
XapakTepHUCTHKa KJIMMaTa U Fe0JOrMYECKHUX IpoieccoB. OCHOBHBIE ATAlbl 3BOIIOLUN PACTUTENBHOTO U JKUBOTHOTO MHUpA.
ApomMopdo3bl y pacTeHHIA 1 )KUBOTHBIX. [losIBIIeHHE, paCI[BET ¥ BRIMUPAHHUE T'PYII JKUBBIX OPTaHU3MOB
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Cucrema OpPraHru4CCKOIro Mrupa Kak OTpa>xCHHUEC 3BOJIFOLUH. OCHOBHBIC CUCTEMATUYCCKHE T'pynIibl OpraHnu3MoOB
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DBOJIIOIHUS YeJIOBeKa. AHTPOIIONIOTHS Kak Hayka. Pa3BuTue mpeacTaBieHni O MPOUCXOKICHUN YeTIOBeKa. MeToIbl N3ydeHUs
anTponoreHe3a. CXoACTBa U pa3IMyusl YeTIOBEKa U KUBOTHBIX. CHCTEMaTHYeCKOe MOJI0KEHUE YeTTOBeKa. JIBUKYIIUE CHITBI
(pakropsr) anTponioreHe3a. HacineacTBeHHass UI3MEHUYNBOCTh U €CTECTBEHHBIN 0TOOP. OOIIECTBEHHBII 00pa3 KU3HH,
W3TOTOBJICHHUE OPYAMI TPY/a, MBIILJICHUE, PeUb

2.5

OCHOBHBIE CTaIUU ¥ BETBH BOJIIOIIMM YEJIOBEKA: aBCTpAIONUTEKH, UenoBek ymenslid, Yenosek npsaMoxoasimui, Yenosek
HeaHAepTanbckuil, YenoBek pa3yMHbIil. Haxoqku nckonaemMbix OCTAaHKOB, BpeMsl CYIIECTBOBAHMSI, 00JIaCTh pacIpOCTPaHEHUS,
00bEM T'OJIOBHOT'O M0O3ra, 00pa3 >KU3HHU, OpyIus

2.6

Yenoseueckue packl. OCHOBHEIE OOJIBIITHE PACKL: €BPOTICOMIHAS (€Bpa3uiicKas), HeTPO-aBCTPAIONIHAS (IKBATOPUATBHAS ),
MOHTOJIOH/IHAS (a3UaTcKoaMepUuKaHcKas). YepTsl MPUCIIOCOOIEHHOCTH MPEICTABUTENEH YeIOBEYECKUX pac K YCIOBUAM
cyuecTBoBaHus. EnMHCTBO yenoBeueckux pac. Kpuruka pacusma

OpraHu3Mbl U OKpYyXarouias cpeaa

DKOJIOTHS KaK HayKa. 33I[a‘II/I " pa3aciibl OKOJIOTUu. MeToabI PKOIOTHYESCKUX I/ICCJICI[OBaHHfI. DKOJIOrHYECKOe
MHUPOBO33PCHHUC. CpeI[BI oOuTaHMS OpraHu3MOB: BOJHAsA, HA3CMHO-BO3AYIIIHASA, IOYBCHHAA, BHYTPUOPIraHU3MCHHAA

3.2

Okonorunyeckue akropsl. Kiaccudukams sxoorudeckux (pakropon: abHoTHYECKUE, OUOTHYECKHE U aHTPOIOT'€HHBIE.
JeiicTBre 3K0JI0rn4ecKnX (JakTOpOB HA OPTaHU3MBbl
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AbGuotuyeckue GaKkTOphl: CBET, TEMIIEPATypa, BlIakHOCTh. PoTonepuoausm. [IprcnocobaeHus opranu3MoB K JeHCTBHIO
abuotnyeckux GaxTopoB. bronornyeckne puTMbl

34

buotnyeckue ¢akTopsl. Buabl OMOTHYECKUX B3aMMOACHUCTBUI: KOHKYPEHIHS, XUITHUIECTBO, TAPA3UTU3M, MyTYaJIU3M,
KOMMEHCaIN3M (HaxJ1eOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIM3M, HEUTpanu3M. 3HaueHre OMOTHYECKUX B3aUMOIeHCTBUI
JUIsl CYIIIECTBOBAHUSI OPIraHU3MOB B IIPUPOAHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHUE XapPaKTCPUCTHUKHU IOITYJIALUHA. OCHOBHBIE TTOKa3aTEIIN MOmyJiauuu: YUCJICHHOCTD, IINIOTHOCTL, POXKIAAEMOCTD,
CMCPTHOCTDb, ITPHUPOCT, MUI'PALIUS. Z[I/IHaMI/IKa YHUCJICHHOCTHU MONIYJIAINHA U €€ PCTYJIALUSA

COO6H_ICCTB3 M OKOJOTHYCCKUC CUCTCMBI

Coo011ecTBO opranu3MoB - OuoreHo3. CTpyKTyphl OMOIIEHO3a: BUOBAS, POCTPAHCTBEHHAS, TpodudecKas (MHIeBas).
Bunsl-nomuaanTel. CBsI31 B OMOLIEHO3€E

4.2

DKoJoruuecKue cucTeMbl (3kocucteMsl). [ToHaTre 06 3xocucTemMe u 6uoreoneHose. OyHKIMOHATBHBIE KOMIIOHEHTHI
HKOCHUCTEMBI: TIPOTYLIEHTHI, KOHCYMEHTHI, peIylleHThl. KpyroBOpOT BEIIeCTB U MOTOK SHEPTHH B dKocucTeme. Tpoduueckue
(numeBbie) ypoBHU 3KocUcTeMBbl. [TuieBbie renu u cetr. OCHOBHBIE ITOKA3aTENIM SKOCUCTEMBI: OMoMacca, POy KITHS.
DKOJIOTUYECKHE MTUPAMUJIBL: MTPOAYKINH, YUCICHHOCTH, Onomacchl. CBOMCTBA SKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJISIIHS,
pazsutre. Cykieccus

4.3

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOI'O UJIU IMIMPOKOJIMCTBEHHOT O Jieca. AHTPOIIOT€HHbIE
9KOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI. bronorndeckoe u X03siiCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U
ypOoskocucteM. buopaznooOpasue kak hakTop ycTondnBocTH 3KkocucTeM. CoxpaHeHHe OHOJIOTHYECKOT0 pa3HO00pa3us Ha




3emite

4.4 Yuenue B.M. Bepraackoro o 6uocdepe. ['panniibl, coctas u cTpykTypa 6uocgepsl. JKuBoe BemecTBo 1 ero GyHKIINH.
Ocobennoctu 6uocheps! Kak riodanbHON IKOcUCTEMBI. [IMHaMuYeckoe paBHOBecUe U oOpaTHas cBs3b B OHocgepe.
KpyroBopoThI BemIecTB 1 OMOTCOXMMHYSCKHE ITUKITBI DJIECMEHTOB (YTiIepoja, a30Ta). 30HaIbHOCTh Onochepsl. OCHOBHEIC
OMOMBI CyIIU

4.5 YenoeyecTBO B 6nocepe 3emian. AHTPOIIOreHHbIe U3MEHEHUs! B Onocgepe. [ 1odanbpHbIe SK0IOrHYecKre IpoOIeMbl.

OcHoOBa paloHaIbHOIO YIPaBICHUS NPUPOAHBIMU PECYPCAMU U UX UCIONIb30BaHue. JlocTrkeHns: OMOIOrHH U OXpaHa
IIPUPOLBI




MPOBEPSIEMBIE HA EI'D 11O BUOJIOI'MU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI CPEJTHET O OBIIET'O OBPA3OBAHUS

Kon
NpoBepPsAEeMOro
TpeOOBaHMSI

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM Pe3yJibTATAM OCBOCHUS
OCHOBHOMH 00pa30BaTeJIbHOI MPOrPaMMbI CpeHEro 001ero
oOpa3oBaHusi

CdopMUpOBaHHOCTh 3HAHUM O MECTE W POJH OWUOJOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B dhopmupoBaHUU COBPEMEHHOI
€CTEeCTBCHHOHAYYHOW KapTHHBI MHPA, B TIO3HAHWU 3aKOHOB MPUPOJIBI U
PEIICHUH KU3HEHHO BaXKHBIX COLIMATIBHO-ITHUYECKHX, IKOHOMUYECKUX,
9KOJIOTHUECKHUX TIPOOJIEM YeIOBEYECTBa, a TAKXKE B PELICHHUH BOIPOCOB
PalMOHAIBLHOTO MPUPOAOIOIB30BaHNUsA, B GOPMUPOBAHUU [IEHHOCTHOTO
OTHOIIICHUSI K TPUPOJIE, OOIIECTBY, YEJIOBEKY; O BKIAJEe POCCUNUCKUX U

3apyOeXHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OUOIOTHH

Bnanenune cucteMoil 3HaHMI 00 OCHOBHBIX METOJAX HAyYHOTO
MO3HAHUS, UCIOJIb3YEMBIX B OMOJOTMUYECKHX HCCIIEAOBAHUIX MKHBBIX
O0BEKTOB M JKOCHCTEM (ONMHCAaHWE, H3MEpEeHHe, NpOBEICHUE
HAOIIOZCHNI); CIOCOOAMU BBISIBICHUSI M OICHKH AHTPOIOT€HHBIX
W3MEHEHUH B IPUPOJIE.

YMeHHe BBIBUTaTh THUIOTE3bI, MPOBEPATH UX SKCIIEPUMEHTATEHBIMHU
cpenctBaMu, GOpPMYJIHpYsS IIelb  WCCIEAOBaHUS, aHATU3UPOBATH
MIOJTyYCHHBIEC PE3YyJIbTATHI U 1€1aTh BBIBOJBI.

BrlsiBIeHHE 3aBHCHMOCTH  MEXKIy HCCIEIYEeMBIMH BEJIMYMHAMM,
00BSCHEHHNE TTOJTyYCHHBIX PE3yIbTaTOB U (OPMYITHUPOBAHIE BHIBOIOB C

HCIIOJIb30BAHHUEM HAaYyYHBIX HOH?ITPIP'I, TeOpI/Iﬁ H 3aKOHOB

YMeHue BiIageTh CHCTEMOM OHONOTMYECKHMX 3HAHUW, KOTOpas
BKJIIOUAET: OCHOBOIIOJIAraoNe OWOJIOTUYECKUE TEPMHHBI U TIOHSTHUS
(KM3Hb, KJIETKa, TKaHb, OpraH, OPraHU3M, BHI, MOMyJSIHsS, SKOCHCTEMA,
Ouorieno3, ouocepa; Merabom3M, TOMEOCTa3, KICTOYHBIH WMMYHHUTET,
OuvocuHTe3 Oenka, OWOMONMMEPHI, JUCKPETHOCTh, CaMOPETyJISIys,
CaMOBOCIPOM3BE/ICHHUE, HacJIeJICTBEHHOCTD, W3MEHYMBOCTD,
SHEPrO3aBUCUMOCTb, POCT U PAa3BUTHE);

Ouonornyeckne Teopuu: kiaetoynas teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHAJIBHO-CENEKTUBHOTO MUMMyHHTeTa 1.
Opnux, .M. MeunukoBa, XpoMOCOMHasi TEOpUsl HAcJIeICTBEHHOCTH T.
Moprana, 3akoH 3apojpleBoro cxoacrtsa K. bapa, sBomrornmoHHas

teopuss Y. JlapBuHaA, CHHTETHYECKAass TEOPUs DSBOJIOLMH, TEOPHS




antporioreHeza Y. Jlapsuna; Teopus Oumoreorenoza B.H. Cyxkauéra;
yuenue H.M. BaBuioBa o neHTpax MHOrooOpasusi U MPOUCXOXKICHUS
KyJIbTypHbIX pacTeHuid, ydyeHue A.H. CesepuoBa 0 mnytax u
HaIpaBJIeHUAX 3BoJIONUH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IMHOO0OPA3Hs MOTOMKOB IEPBOTO MOKOJICHUS, PACIICIICHUS
IIPU3HAKOB, HE3aBUCHMOIO Hacle[oBaHMs Ipu3HakoB [. Menpens;
CUEIJICHHOTO HAacJelIOBaHMs TMPU3HAKOB M HApyUIEHUS CUEIUICHUs
reHoB T. Moprana;, TOMOJIOTMYECKHX PSAIOB B HAcCJIEICTBEHHOU
n3MeHunBoctd H.M. BasunoBa; renHernueckoro pasHoBecus JIx.
Xapau u B. BaiinGepra; 3apogsimeBoro cxoactsa K. bapa;
ounoreHernueckuii 3akoH J. ['ekkens, @. Miosuiepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapPHOCTH);

npaBwia (MuHuMymMma 1O. JIubuxa, sKojg0ruueckor nupamMuabl 4uced,
O1OMacChl U SJHEPTHUH);

runote3sl (koauepBatHoit A.M. Omnapuna, nepBUYHOro OyiboHa JIxk.

Xonpeina, mukpochep C. Dokca, pudo3uma T. Yek)

VYMmenne pfiiatb IOHWCKOBBIC OMOJIOTHYECKHE 3aJa4d; BbIABJIATH
IIPUIUHHO-CJICACTBCHHBIC CBiA3HU MCXKOY HCCIIENYEMBIMU
OHOJIOrHYECKIMH O6T>CKT&MI/I, npoueccaMu W ABJICHHUAMU; [OCJIATh
BBIBOJIbI M IIPOTrHO3bI HA OCHOBAHHWHU ITOJTYUYCHHBIX PE3YJILTATOB,

COCTABJIATb T'CHOTHUIIMYCCKUEC CXCMbl CKPCIIUBAHUA IUIA PA3HBIX TUIIOB
HaCJICAOBaHUA IMPU3HAKOB Yy OPraHHU3MOB, COCTABJIATHL CXCMbI IICPCHOCA

BCHICCTB U DHCPIUU B SKOCUCTEMAX (I_ICHI/I IHUTaHWA, ITMIICBLIC CeTI/I)

YMeHue ycTaHaBiIMBaTb B3aUMOCBSI3M  MEXKIYy CTPOCHHEM H
(GYHKIMSMU: OpPraHOMJIOB, KIETOK pAa3HbIX TKaHEH, opraHamMu U
CUCTEMaMH OPraHOB y pAacTEHUH, >KUBOTHBIX U YEJIOBEKA; MEXKAY
JTaraMu OOMEHa BEIECTB; TallaMy KJIETOYHOTO IHKJIA U )KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMHi SMOPHUOHAIBHOTO Pa3BUTHUS; TEHOTHIIOM
u (deHotunoM, ¢GeHoTUNIOM U  (akTopaMu Cpeldbl OOUTaHMUS;
IpoLeccaMy  3BOJIOLUH; JIBIKYLIIUMHU CHJIAaMU  aHTPOIIOI€HE3a,
KOMITOHEHTaMH Pa3JIMYHbIX SKOCHUCTEM M TNPUCHOCOOJEHUSMU K HUM

OpraHU3MOB

VYmMmenue BBIACATE CYIICCTBCHHBIC ITPHU3HAKU!

CTPOCHUSI BUPYCOB, KJIETOK POKAPUOT M DYKAPHOT; OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX OpPT'aHW3MOB, BHJIOB, OMOTCOIIEHO30B, SKOCUCTEM M
Ouocdepsl; CTpPOEHHS OpPraHOB W CHCTEM OpPraHOB pACTEHUH,
KMBOTHBIX, YEJIOBEKA; MPOLIECCOB JKU3HEACITEIBHOCTH, MMPOTEKAIOIINX

B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX H 4YCJIOBCKaA, OMOJIOTHYECKUX




mpoueccoB: oOMmeHa BemecTB (Merabonu3M), uHpOpManUd U
MIpeBpaIEHUs] YIHEPTUH, OPOKEHUs, aBTOTPO(HOTO U TeTepoTPOPHOro
TUIOB MNHUTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMeTroreHesa, 3MOpHOreHe3a, MOCTAIMOPHOHAIBLHOIO  pPa3BUTHS,
Pa3sMHOXKEHMS, UHIANBHUyaJIbHOIO pa3BUTHs OpraHu3Ma (OHTOTeHe3a),
B3aUMOJEHCTBUSL TEHOB, TETEPO3UCA; JEUCTBUH HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3HPYIOIIETO, JBMXKYILIETO W Pa3pbIBAIOLIETO
€CTECTBEHHOT0 OTOOpa; aJIONAaTPUYECKOT0 M CHMIATPHUYECKOTrO
BU000pa30BaHus; BIUSHUS JBHXKYIIMX CHJI 3BOJIIOLIMU HA TFeHO(DOH[
TIOTYJISILMH; TPUCIIOCOOIEHHOCTH OPraHU3MOB K cpele OOUTaHus,
yepeJoBaHMsl HampaBJICHUI 53BOJIOLMH; KpPYyroBOpOTAa BEIIECTB H

IIOTOKA S5HCPIUr B SKOCUCTEMAX

ChopMupoBaHHOCT, yMEHHSI BBIICIATH CYIICCTBCHHBIC MPH3HAKU
BUPYCOB, KJIETOK TIPOKAPHOT W JYKApHUOT, OJHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIICHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BEIIECTB U MPEBpALCHHs SJHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHUS, pPAa3BUTHI U
pPa3MHOXCHHS, WHIMBHUyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
OOpBOBI 3a CYIIECTBOBAaHUE, ECTECTBEHHOTO 0TOOPa, BUI000pa30BaHuUS,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cCpele OOWTaHWs, BIUSHUS
KOMITOHEHTOB DKOCHCTEM, aHTPOIIOTC€HHBIX U3MEHEHUN B IKOCHCTEMaX
CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB M MPEBPAILCHUS DHEPTHH B

ouochepe

Vmenue UCIOJIb30BATh COOTBETCTBYIOIIUE apryMeHTBI,
6uoior WYCCKYIO TCPMHUHOJIOTUIO W CHMBOJIMKY IJId JO0Ka3aTCJIbCTBA
poACTBa OPTraHU3MOB PA3HBIX CUCTCMATUUYCCKHUX TI'PYIII, B3aUMOCBA3U
OpPraHM3MOB U cpeabl OOWTaHMSA; EIMHCTBA YEJIOBEYECKHX pac;
HE0OXOIMMOCTH 3JJ0pPOBOI0 00pa3a KHU3HU, COXPAHEHUS pa3HOOOpa3us
BUJOB MU DOKOCHUCTEM KaK YCIOBHA COCYHICCTBOBAHUA MPUPOJABI U

YCI0BCUCCTBA

YMeHHe KPUTHYECKH OILCHHBaTh HWHGPOPMAINIO OHOJIOTHYECKOTO
COJICp)KaHUsS; WHTEPHPETUPOBATH ITHUYECKHE ACIEKThI COBPEMEHHBIX
uccienoBaHMii B OWonorud, — MeIUIUHE, OMOTEXHOJIOTHH;
paccmaTpuBaTth rio6anbHbIe HKOJIOTUYECKHE po0IeMbl
COBPEMEHHOCTH, (HOPMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO

IIO3UIIHUIO




HEPEYEHD DJIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA ETD
11O BUOJIOTUHN

Kon

IIpoBepsiemMblii 3jIeMEHT COePKAHUSA

buonorus xkak HayKa. JKuBble cucTeMBl U UX HN3YUCHUC

1.1

CoBpemeHHass OWONOTHSI — KOMIUIEKCHas HayKa. bHoJOrmueckue HaykKd H
u3ydaemble UMM Tpobnembl. DyHIaMeHTaNbHbIe, TMPUKIATHBIE M ITOMCKOBBIC
Hay4YHBIE HCCIIEJOBAHUS B OUOJIOTHH.

3HavyeHue OuoJorMH B (HOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTuHbl mupa. [Ipodeccun, cBsizaHHble ¢ Ouosioruel. 3HaueHue OUOJIOTMM B
MPAKTUYECKONW JEeATEJbHOCTH YeJOBEeKa: MEAMIMHE, CEJIbCKOM XO3HCTBE,

MIPOMBIIIJIEHHOCTH, OXpaHe IPUPOIbI

1.2

JKuBble cuCTeMBI Kak HpeaMeT n3ydeHus Ouosoruu. CBONCTBA KHUBBIX CHCTEM:
SMHCTBO XUMHUYECKOTO0 COCTaBa, JUCKPETHOCTh W IEJIOCTHOCTH, CIOKHOCTH U
YHOPSAI0YECHHOCTD CTPYKTYPHI, OTKPBITOCTD, CaMOOPTaHM3AIINS,
CaMOBOCIIPOU3BEICHHE, PA3IPAXKHUMOCTh, HK3MECHUUBOCTh, POCT M Pa3BUTHE.

YpOBHU OpraHU3alluU JKUBBIX CHUCTEM: MOJEKYISPHBIA, KJICTOYHBIN, TKAHEBBIH,
OpraHU3MEHHBIM, TOMYJISIITHOHHO-BHIOBOH, 9KOCHUCTEMHBIN
(6buoreoneHotnyeckuii), O6mochepusiii. Ilporeccrsl, NMPOUCXOASIINE B KHUBBIX
cuctemax. OCHOBHbBIE TPU3HAKU >KUBOTO. JKU3Hb Kak ¢opMa CyIIECTBOBAHUSI

Marepuu

1.3

Metonel Oumonoruveckoit Haykw. HaOmiomeHue, H3MepeHHE, SKCICPUMEHT,
cuUCTeMaTh3alus, MeTaaHanu3. IloHsaTHe O 3aBHCHMOW M HE3aBHCHUMOM
nepeMeHHoM. [ImanupoBanue skcriepuMmenTa. [locTaHOBKa M mpoBepKa TUIIOTES.
HyneBass rumote3a. Ilonsartue BBIOOpKM HM €€ J0CTOBEpHOCTH. Pazbpoc B
Oouosornueckux MaHHbIX. OIEHKa JOCTOBEPHOCTH TOJYYCHHBIX DPE3yJIbTAaTOB.
[TpuunHBl MCKaXKEHHSI PE3yJbTATOB JKCIEpUMEHTa. [IOHSITHE CTaTUCTUYECKOTO

TECTa

KneTka kak Omosorudyeckasi cCucremMa

2.1

Knetka — cTpyKTypHO-(pyHKIIMOHAIbHAS €IWHUIA KXUBOTO. VMICTOpUS OTKPHITHA
kinetkud. Pabotsl P. I'yka, A. JleBenryka. Knerounast teopus (T. IlIBanH, M.
HIneiinen, P. Bupxo). OCHOBHBIE MOJT0XKEHUSI COBPEMEHHOU KJIETOYHOM TEOpUH.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOUYHOM OMOJIOTUU: MUKPOCKOIHNS, XpoMaTorpadus,
anekTpogopes, METOJ, MEYEHBIX aTOMOB, nuddepeHIanbLHoe

ueHTpudyrupoBanue, KyJIbTUBUPOBAHHE KIETOK

2.2

XUMHUYECKUN COCTaB KJIECTKU. Makpo-, MUKpPO- U YJIbTpaMUKpOieMeHThl. Boaa u

e€ poyib KaK pacTBOPHUTEINs, peareHTa, y4acTHe B CTPYKTYpHUPOBAHHUU KIIETKH,




Terioperyisinui. MuHepajabHble BelllecTBa KIJIETKH, UX OHOJOorudeckasl polib.
Posib KaTHOHOB M aHMOHOB B KJIETKE.

buonornueckue monumepsl. benku. AMUHOKHCIOTHBIH COCTaB  OEIKOB.
Crpyktypsl OenkoBoii Mosekynbl. [lepBuuHas cTpykTypa Oenka, MenTHIHAS
CBs3b. BTOpHuHas, TpeTWyHas, 4YeTBEpTUYHAs CTPYKTYypbl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccuduxanus 6enxos. buonoruueckue GyHKIUN OENKOB.
VYrneBoasl. MoHOcaxapuapl, AWCAXapUbl, OJUTOCAXapUAbl M TOJHUCAXAPUIIBL.
OO0mmit mnmaH cTpoeHuss ©  (PU3UKO-XUMUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GpyHKINUN YyTIEBOIOB.

Jlumuael. T'uppodunbHO-rUApOodoOHBIE cBolicTBa. Knaccudukauus munmumos.
Tpurmunepunasl, (ochonumuasl, BOCKH, CTepouabl. buonorumveckuwe (GyHKINN
munuoB. O0mIMe CBOMCTBa OMOIOTHUECKUX MEMOpPaH — TeKY4eCTh, CTIOCOOHOCTH
K CaMO3aMbIKaHUIO, TIOJYTIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneotuasl. [puamun xomruiementaproctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas ciupanb. MectoHaxoxaenue u ouonorndeckue ¢pynkuun JTHK.
Bunel PHK. ®ynknuu PHK B kietke.

Crpoenne Mosekysabl AT®. Makposprudyeckue cBs3u B MoJiekyine ATO.
buonoruueckue pynkunu AT®. BocctaHOBIEHHBIE TIEPEHOCYUKH, UX (PYHKIINU B
kietke. CexkBennpoBanue /JHK.

CrtpykrypHast OuojOrusi: OMOXMMHUYECKHE U OHMOPHU3NYECKUE HCCIEeTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYpPbl OHOMOJIEKYJI
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Tunel  kiIeTOK: 3yKapuoTHyeckas M mpokapuoTuyeckas. CTpyKTypHO-
(byHKIMOHATIbHBIE 00pa30BaHUs KICTKH.

Crpoenue npokapuoTuueckoil kieTku. KietouHas creHka OakTepuil W apxem.
OCOOEHHOCTH CTPOCHHUSI TETepOTPOPHON M aBTOTPOGHONW MPOKAPUOTHYECKUX
KJIETOK. MecTO U poJib MPOKAPUOT B OMOILIEHO3aX.

CrpoeHne M (QyHKIMOHUPOBAHUE SyKapuOTHuUecKoM KieTkd. [lmazmarmdeckas
MeMmOpana (rutazmanemma). CTpyKTypa TutazMaTudeckoil MmemoOpanbl. TpancnopT
BELIECTB uepe3 IUIa3MaTHUeCKyl0 MeMOpaHy: maccuBHbIM  (quddysus,
obneruéunass auddy3us), aKTUBHBIN (NMEPBUYHBIA M BTOPUYHBIN aKTUBHBINA
tpancnopt). Ilomynponumaemocts MemOpanbl. PaGora HaTpHii-KaaIueBOro
Hacoca. DHAOIMTO3: MUHOIMTO3, (aromuto3. Dk301uTo3. KieTouHas cTeHKa.
Crtpykrypa 1 GyHKIUU KIETOYHON CTEHKHU pacTeHUil, rpuOOB.

Hurtomnazma. Iluto3onp. Lurtockener. JIBmwkeHue nuromiasmbl. OpraHousl
kieTkd. OpHoOMeMOpaHHbIE OpPraHOMIBl KIETKU: SHAOIJIa3MaTHYeCKas CeTh
(OIIC), anmapar 'onbmaku, IM30COMBI, UX CTpO€HHE U (YHKUIMHU. B3anmocBsa3b
OJTHOMEMOpaHHBIX OpPraHOMIOB KJeTKH. CTpoeHHe TpaHyJISIpHOIO PETUKYIyMa.

Cunrte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [maakuit




(arpanynspHbIil) SHAOIUIaA3MATHUECKU peTukyiayM. CekperopHas GYHKIUSA
anmapara ['onpmiku. TpancmopT BelecTB B KIETKE. Bakyoin pacTHTENbHBIX
kietok. Kierounslit cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHH, IUTACTUBL.

Crpoenve u (yHKIMH MUTOXOHApUN M miacTul. IlepBuuHBIe, BTOPHUYHBIE U
CIIO)KHBIE  TIACTHABI  (POTOCHHTE3UPYIOIIMX  3YKapuoT.  XJIOpPOILIACTHI,
XPOMOIIIACTHI, JIEHKOIUIACTHI BBICIIMX PACTEHUI.

HememOpannble opranouabl kietkn CtpoeHue Hu (QYHKIUM HEMEMOPaHHBIX
OpPraHoMJ0B KJIETKH. Pubocombl. MukpodunaMeHTsl. MBpIIeYHbIE KIETKH.
Muxkpotpybouku. Knerounsiii nentp. CrpoeHMe U JBHKEHHE J>KTYTHKOB H
pecHrdek. MUKpoTpyOOUKH ITUTOIUIA3MEL. L[eHTprob.

Anpo. Obonouka spa, XpOMAaTHWH, KapuoIUla3Ma, SAPBIILIKH, MX CTPOECHUE U
¢byHkuun. SnepHsiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHoOIOKEHUE
XpoMocoM B UHTep(a3HOM siipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsie BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3YKAapUOT

(pacTUTENBbHOM, )KUBOTHOM, TPUOHOM )
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AcCCUMWIIATINS U JUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonm3Mma. Tumbl oOMeHa
BEILIECTB: aBTOTPOGHBIA M TeTepoTpodHBINA. YdacThe KUCIOpoJa B OOMEHHBIX
mporeccax. OJHEpPreTuyeckoe obOecrnedeHue KIeTKU: mpeBpamnieHue ATD B
oOMeHHBIX Tmpoueccax. @OepMEeHTaTUBHBIM XapakTep peakuuid KJIETOYHOTO
MeTtabonu3zMa. DepMeHTB, MX CTPOCHHE, CBOICTBA M MEXaHH3M JCUCTBUA.
Kodepmentsl. Otnnuuns GepMEHTOB OT HEOPTAaHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPbl M OENKU-WHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakuuii OT pa3IMYHBIX (AKTOPOB.

IlepBHUuHBIl CUHTE3 OpraHMYeCKHX BewecTs B Kierke. PorocuHre3. Pousb
XJIopoIIacToB B mpouecce ¢orocuHTe3a. CBetoBas u TeMHOBas (hasbl.
[MponykTuBHOCTE (poTOCHHTE3a. BimsiHWE pa3TUYHBIX (aKTOPOB HA CKOPOCTH
¢dotocuHTe3a. 3HaueHne (HOTOCUHTESA.

XemocuHTe3. PazHooOpa3ue opraHn3MOB-XEeMOCHUHTETUKOB: HUTPUDULIUPYIOIITHE
OakTepuu, Kejae300aKTepuu, CepoOaKTEpUH, BOJOPOJHBIE OaKTepuH. 3HAUCHHE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Bumer Opoxkenus. I[IpogykTel OpoxeHUsT W HX
UCIIOJIb30BAaHUE YEJOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIUTENN OOJIE3HE.

AdpoOHBIE OpraHu3Mbl. DTambl dHeprerudeckoro obOMena. [loaroToBuUTeIbHBIN
stan. ['ukonan3 — 6ECKUCIOPOIHOE PACIIEIUICHHE TIFOKO3bI.

buonoruueckoe okuciIeHHE, WM KJIETOYHOE IbIXxaHUE. Pomb MUTOXOHIpHA B
poueccax OMOJIOTHYECKOTO OKHUCJICHUSI. [uknuaeckue peaxiuu.

OxucnutensHoe ¢ochopunuposanue. [IpeumymiecTBa a’spoOHOro myTH oOMeHa




BEIIECTB Nepes] aHadpOOHBIM. D(PPEKTUBHOCTH HIHEPTreTHIECKOro 0OMeHa

2.5

Peakuuu wmatpuyHOro cuHTe3a. I[IpUHIMN KOMIUIEMEHTAPHOCTH B peaKIUAX
MaTpUYHOTO cUHTe3a. Peanu3zamnus HacneacTBeHHON nHpopmaluu. ['enernyeckuit
KO, ero cBouctBa. Tpanckpunuus — Martpuusslidi cuHTe3 PHK. IlpnHnmmsr
TPAHCKPUIILIUK: KOMIUIEMEHTApPHOCTh, AHTUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancnsuus u e€ sranbel. Yuactue TpancnoptHeix PHK B OuocunTese Oernka.
VYcnoBus Ouocunre3a Oenka. KomupoBanume amuHOKHCIOT. Ponbs pubGocom B
O6uocuHTe3e OemKa.

Opranuzanys reHoma y IpoKapuoT U 3yKapHuoT. Perynsanus akTUBHOCTH I€HOB y
npokapuot. ['mmore3a omnepona (®. XKakob, XK. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KieTKe. KiIeTOUHbIN roMeocTas.

Bupycel — HekinerouHbsle (GOpMBI KU3HM M oOnuraTHele mapasutbl. CTpoeHHe
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(haros.

Bupycubie 3aboneBanust denoBeka, xkUBOTHBIX, pacteHu. CIIN, COVID-19,

conuaJIbHbIC U MCIUITMHCKUC HpO6J’I€MI>I

2.6

Knerounsnii mmkn, ero mepuonbl W perymsimus. HWHrepdaza u  MUTO3.
Oco0eHHOCTH TPOIIECCOB, MpoTeKalImux B uHTepdaze. [loAroToBka KIeTKH K
nenennto. Ilpecunretmdeckuii  (MOCTMUTOTUYECKHUI), CUHTETUYECKUH U
MIOCTCUHTETUYECKUH (IPEeMUTOTUYECKUI) TepHoAbl UHTEP(Da3bI.

Marpuunbiii  cuntre3 [JIHK — permnukaums. Ilpunnunsr perukanuun  JIHK:
KOMIUIEMEHTAPHOCTh, IIOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPAJUICIBHOCTb.
Mexanusm perukanuu JJHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u
Tenomepaza. XpPOMOCOMHBIM Ha0bOp KIETKM — KapuOTHI. JIMIUIOMIHBIA U
rafmIouaHbI  HAabopbl XpomMocoM. ['omosiornunble XpomocoMsbl. IlonoBeie
XPOMOCOMBI.

Jlenenne knetkun — Muto3. Craguum MHUTO3a M IPOUCXOASIINE B HUX IPOLIECCHI.
Tunelr muto3a. KapuoknHe3 um LIUTOKMHE3. bronormdyeckoe 3Ha4€HHE MMTO3a.
Perynsuus mutotndeckoro nukia kiuetku. Ilporpammupyemas kietouHasi rubenb
— amnonTo3.

q)}/HKIII/IOHaJ'II)Hafl IrCHOMHKaA

OpFaHI/IBM Kak OMojoruyeckas cucremMa

3.1

OJIHOKJIETOYHEIE, KOJIOHHAJIBHEIE, MHOTOKJICTOYHBIC OpraHU3MBbI u
MHOT'OTKaHEBbIE OPTaHU3MBI.

@dopMBI pa3MHOKEHUS OPTaHM3MOB: Oecrojioe (BKIIOYAash BEreTaTUBHOE) U
mosoBoe. Bwuapl  Oecrioloro  pa3MHOXKEHHS:  MMOYKOBAaHWE, CIOPYIISAIHS,
(dbparMeHTaIus, KJIOHUPOBAaHUE.

[TonoBoe pasmuoxenue. [1onoBbie KII€TKH, WK rameTbl. Meio3. Ctaguu Mmeitosa.

[ToBenenue xpomocoM B meiose. Kpoccunrosep. buosiornyeckuii cmpici Meiiosa




1 TIOJIOBOTO Iporiecca. Meio3 1 ero MecTo B dKU3HEHHOM LIUKJIE OPTaHU3MOB.
[IpenzaponpimeBoe pas3Butue. ['ameroreHe3 y XUBOTHBIX. llosoBbIE Jkene3bl.
OOpazoBaHue W pa3BUTHE TMOJNOBBIX KieTOK. CrepMaTroreHe3 U OOIEHE3.
Crtpoenue mOJOBBIX KiIeTOK. OMIONOTBOpPEHHE U 3MOpPUOHATIBHOE pa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OINIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOe pa3BUTHE OpraHu3moB (oHToreHe3). Cramum smOpHOreHesa
KMBOTHBIX (Ha mpumepe JarymkH). JIpo6nenue. Tunsl npodnenus. OcobeHHOCTH
IpoOJIeHUsT MJIEKONMTAIOIUX. 3apOAbILEBbIE JIMCTKH (racTpysisiius). 3akiajaka
OpPraHOB M TKaHEH M3 3apOABIIIEBHIX JMCTKOB. B3auMHOe BiIMsAHME 4YacTeil
pa3BUBAONIETOCS  3apojbliia (AMOpUOHANIbHAS MHAYKIMS). 3akjajka IJiaHa
CTPOCHMsI KMBOTHOIO KaK pE3yJbTaT HMEpPApXUYECKUX B3aMMOJCHCTBUN TI'€HOB.
Bnusiare Ha SMOpHOHANBPHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYIKAFOIIEH
Cpenbl.

PocT u pa3zsutue xuBoTHbIX. [locTamOpronanbHblil nepuon. [psimoe u Henpsimoe
pasButue. PazButne ¢ metamopdo3oMm y OECIMO3BOHOYHBIX M IMO3BOHOYHBIX
KMBOTHBIX. bHonornueckoe 3HaY€HUE NPSAMOrO M HENPSIMOIO Pa3BUTHSA, HX
pacnpocTpaHeHue B npupoze. Tumbl pocra XKUBOTHBIX. (PAKTOpPBI perysLAd
pocta KHMBOTHBIX M denoBeka. CTaguu NOCTIMOPHOHAIBHOIO Ppa3BUTUS Yy
KMBOTHBIX U 4eoBeKa. [lepnonbl oHTOreHe3a yenoBexa.

PasmnHoxenne u pasButue pacteHuil. [ametodur u cmopodur. Meiioz B
KM3HEHHOM ILMKJIe pacteHuid. OOpa3zoBaHue cHop B IIpolecce Menosa.
I'amerorenes y pacteHuil. OIUIONOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
Opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHHid. OOpazoBaHue U

pa3BUTHE CEMEHU. MexXaHu3MBbl peryJislii OHTOT€HE3a Y pACTEHUN U KUBOTHBIX

3.2

Ucropust craHOBiIeHUS W pa3BUTUS TEHETHMKM Kak Hayku. (OCHOBHbBIE
FEHETUYECKHUE TIOHATHS U CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEJIbHBIE
TEHbI, AJIbTCPHATUBHBIC NPU3HAKH, JOMWHAHTHBIM W PELECCUBHBIN IPU3HAK,
TOMO3UTOTa, TETEPO3UTr0Ta, YHUCTasl JIMHUSA, THOPUIbBI, TEHOTHUIN, (HEHOTHIL.
OCHOBHBIE ~ METOJbl  T'€HETUKH: THUOPHUIOJIOTUYECKUNA,  IUTOJIOTHUECKUH,

MOJIEKYJISIPHO-T€HETHYECKUI
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MounoruOpunnoe ckpemybanue. [lepBelii 3akoH MeHziemnst — 3aKOH eJUHO00pasus
rUOpUIIOB TepBOTO TOKoJeHus. I[lpaBmino mgomuHupoBaHus. Brtopoil 3akoH
MeHngenss — 3akOH pacllelyieHHs npu3HakoB. Lluronormyeckne OCHOBBI
MOHOTHOPUAHOTO CKpeIuBaHus. [ MmoTe3a 4ucTOTH raMer.

AHanu3upyroliee ckpeumuBanue. IIpomexyTouHbId XapakTep HaclelIOBaHUs.
Pacuiennenue npu3HakoB NpU HETIOJIHOM JOMUHUPOBAHUHU.

Jurubpunnoe ckpemmuBanue. TpeTuil 3akoH MeHnenss — 3aKOH HE3aBUCHUMOTO

HaCJICJOBaHUA IIPU3HAKOB. HI/ITOHOFI/I‘-IeCKI/Ie OCHOBBI I[I/IFI/I6pI/IJIHOFO




CKpEIIMBaHMS.
CuemienHoe HacnenoBaHue mpu3HakoB. Paboter T. Moprana. CueneHHoe
HAacJIeIOBaHUE TE€HOB, HAPYIICHWE CUECIUICHUS MEXAY TIeHamMHu. XPpOMOCOMHas
TeOpHs HACJIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXaHHU3M OIpEACCHUs MoJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M reTeporaMeTHbI non. ['eHeTuueckas
CTPYKTypa IIOJIOBBIX XpomocoM. HacnenoBaHue nNpU3HAKOB, CLEIJIEHHBIX C
MOJIOM.

I'enotun kak nenoctHas cuctema. [lneloTpornus — MHOKECTBEHHOE JAEHCTBUE
reHa. MHOXECTBEHHBIM ajljieau3M. B3anMoAeucTBHE HEaICIbHBIX TI'€HOB.

KommemenrapHocts. Onuctas. Ilomumepus
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BzaumopeiictBre reHoTHIA U cpeabl ipu (popmupoBaHun (peHoTuna. I3MeHYMBOCTh
IpU3HaKoB. KauecTBEHHbIE M KOJIMYECTBEHHBIE IPU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJIC[ICTBEHHAsl U HACIICICTBECHHAS.

MoaudukanmonHass ~ u3MeHuMBocTh.  Ponmb  cpeasl B (hopMHpOBaHUM
MoU(pHUKAIMOHHON M3MeHYnBOCcTH. Hopma peakuum npusHaka. BapuanmoHHbIi psij
n BapuanuoHHas kpuBas (B. HWoranncen). ColictBa MoaM(UKAIIMOHHOM
U3MEHYUBOCTH.

I'enoTunnyeckast n3MeHYMBOCTb. CBOMCTBAa T€HOTUITMYECKON U3MEHYMBOCTH. Bubl
IeHOTHITNYECKOM N3MEHUMBOCTH: KOMOMHATUBHAS, My TaLlHOHHAS!.

KomOuHatuBHas M3MeHUMBOCTb. Meio3 W MOJOBOM mpolecc — OCHOBa
KOMOHMHATUBHOM M3MEHYMBOCTU. Poslb KOMOMHATUBHOW M3MEHUMBOCTH B CO3JIaHUU
TeHETUYECKOr0 pa3HooOpa3ys B IpeiesiaX OHOro BUJIA.

MyTanyoHHasi U3MEHUYMBOCTb. Buibl MyTarmii: reHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE U WHAYLMPOBaHHBIE MyTalMH. SOEpHBIE U IUTOIIA3MAaTHUYECKHE
MyTtaimu. CoMaTH4YeCKUe U MOJI0BbIe MyTaluuu. [IpuurHbEl BOSHUKHOBEHUS MyTallUil.
MyTtareHsl M WX BIMSHHE Ha OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MIOHHOTO
nporiecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HaclieCTBeHHON m3MeHunBocTu (H.H.

Baguios). BuesinepHas ”3MEHUUBOCTD U HACTIEACTBEHHOCTh

3.5

Kapuotun 4denoBeka. MexayHaponHas MporpaMma HCCIIEIOBAaHUS T'eHOMaA
YCJIOBCKA. MGTOI[BI I/I3y‘IeHI/15[ TCHCTHUKHU YCJIOBCKA.: FeHCaJ'IOFI/I‘IGCKI/If/'I,
OJIU3HELOBBIN, [IUTOrCHETHYCCKHUH, MOMYJISIIMOHHO-CTaTUCTUYECKUH,
MOJICKYJISIPHO-T€HETHIECKHUH. CoBpeMeHHOE omnpeneseHre TeHOTHIIA:
MMOJTHOTEHOMHOE CEKBEHHUPOBAHKE, TCHOTUIIMPOBAHUE, B TOM YHCIIC C MTOMOIIBIO
[I1P-anamu3a. HacnencTBeHHble — 3a00eBaHUSA  YejloBeKa. I CHHBIE U
XPOMOCOMHBIE 0oJIe3HN YeJI0BEeKa. boneznn c HACJIeICTBCHHOM
MPEAPACTIONOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKON T€HETUKU B MPEIOTBPAIICHUU

1 JICUCHNH I'CHETUYCCKHX 3a001eBaHui YeoBeKa. CTBOJIOBEIC KICTKH




3.6

JomecTukanus v cenekuus. 3apoKIeHUe CeNeKIUU U JoMecThkanuu. Yuenne H. 1.
BaBuioBa 0 meHTpax MPOMCXOXKAEHUS W MHOT000pasusi KyJbTYPHBIX pPacTEeHHA.
Ponp cenexkimu B cO3qaHUM COPTOB pacTeHUH M MOpPOA *UBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKMX PSAIOB B HACIENCTBEHHOM H3MeHunBocTH H.M.
Basuiiosa, ero 3HaueHue JUis CeNEKIMOHHON paboThI.

Metoabl  ceneKUMOHHOW paboThl. VcKycCTBeHHBIH OTOOp: MAacCOBBIM H
WHAUBUAYANbHbIA.  OTambl ~ KOMOWMHAIIMOHHOM  cenekuuu.  VcmbiTanue
npou3BoauTeNedl Mo MmoToMcTBy. OTOOp MO TEHOTUIYy C IOMOIIBIO OIEHKH
(eHoTuna NoToMcTBa M 0TOOP MO TeHOTUIY C momoibio aHanuza JTHK.
NckyccTBeHHBIN MyTarenes3 Kak METO/1 CeJIEKIIMOHHON pa0oThl. PagualinoHHbIi 1
XMMUAYECKHI MyTareHe3 Kak HWCTOYHMK MYyTalMid y KyJbTypHBIX (opM
opraHu3moB. Mcrons3oBaHHE TE€HOMHOI'O  PENAKTUPOBAHMS M METOJAOB
pexomOuHanTHBIX JIHK 1715 momyuyeHus ucxoiHOTo Matepuala AJis CENeKIUH.
[lonyuenne mnonumuonaoB. BHyTpuBuioBas rubpuamzanys. bauskopoacTBeHHOE
CKpelllMBaHue, WM WMHOpunuHr. HepoacTBeHHOE cKpeuBaHHUE, WIM ayTOPHIUHT.
I'eteposuc u ero npuuussl. Mcnons3oBanue rereposuca B cenekuuu. OtnanéHHas
rudpuamzanus. Ilpeononenne Oecruiogust MeXBUIOBBIX THOPUIOB. JlocTmxeHus

CCJICKIIM paCTCHHﬁ H XKMBOTHBIX

3.7

OOBEKTHI, UCHIOJIb3yEMbIE B OMOTEXHOJIOIMH, — KJIETOUHbIE M TKAHEBBIE KYJIBTYPBI,
MHUKPOOPIaHM3MBbl, HUX  XapaKTepucTHKa. TpaaulMoHHas  OMOTEXHOJIOIMS:
xjge0onedyeHre,  MOJy4yeHHe  KUCJIOMOJOYHBIX  INPOAYKTOB,  BHUHOJEIHE.
Mukpo6uonoruueckuii cunte3. OOBEKTHl MHMKpPOOHOJIOTHUECKUX TEXHOJIOTHH.
[lpousBoacTBO  Oenka, aMHUHOKHMCIOT M BUTaMHHOB.  MckyccTBeHHOe
OILIONOTBOpEHUE. PEKOHCTPYKIMS SHULIEKICTOK U KIOHWPOBAHUE JKUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEp KIETOK.

XpoMOoCcOMHasi M T'€HHas WHXEHepus. VICKyCCTBEHHBII CHHTE3 TI€Ha U
KoHCTpyupoBaHue pexkomOuHaHTHRIX JIHK. JlocTmkeHWS W TMEpPCHEKTHUBEI
XpOMOCOMHOM ¥ T€HHOW WH)XEHepuH. MenuuuHckue OHOTEXHOIOTHH.

Hcnonp30BaHne CTBOJIOBBIX KIETOK

Cucrema n MHOFOO6paSI/I€ OpraHn4eCKOro Mupa

4.1

buonornueckoe  pasHooOpa3ue  OpPraHU3MOB. CoBpemeHHast  cucreMa
opraHmyeckoro Mmwupa. IIpuHOUIB KiaccUpUKAUu opraHu3MoB. (OCHOBHBIE
CUCTCMATHYCCKUC prHHI)I OpFaHI/I3MOB.

OcoOEHHOCTH CTPOCHUS W >KU3HEACSITEIIBHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakTepun, apxeu, oJHOKJIETOUHbIE I'PUObI, OAHOKIETOYHBIE BOJOPOCIH, APYTUe
HpOTHCTBI. KOJ'IOHI/IaJ'H)HI)IG OpFaHI/ISMBI. JIBI/I)KGHI/IG OJHOKJICTOYHBIX OpFaHI/ISMOBZ
amMEOOUIHOE, KI'YTHKOBOE, PECHUYHOE. 3allMTa Y OJHOKICTOYHBIX OPraHU3MOB.

PaSI[pa)KI/IMOCTB Y OJHOKJICTOYHBIX OPraHU3MOB. Taxkcucer




4.2

MHoOrokJjeTouHbIe pacTeHus. B3anMOCBs3b YaCTE MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraHbl ¥ CUCTEMBI OPraHOB MHOTOKJIETOYHOTO opranm3Ma. OpraHu3Mm
Kak enuHoe 1enoe. TkaHW pacTeHUid. THIBI pACTUTEIBHBIX  TKAaHEH:
oOpa3zoBaTelibHas, TOKPOBHAs, TMPOBOASAINAS, OCHOBHAs, MEXaHHYECKasl.

OcoOeHHocTH CTpOeHUSs, PYHKINN U paCIIOIOKEeHUS TKaHEel B OpraHax pacTeHui

4.3

BereraTuBHbIE U reHEpaTUBHBIE OpraHbl pacTeHui. OyHKIUN OPraHOB U CUCTEM
opranoB. Kapkac pacteHuil. J[BU’keHuE MHOTOKJIETOUHBIX PACTEHHUI: TPOIIU3MBI U
Hactuu. llormomeHue BOABI, YIJIEKHUCIONO ra3a M MUHEPAIbHBIX BEIIECTB
pactenusimu. Jlpixanue pactenuil. Auddysus ra3oB yepe3 MOBEPXHOCTh KIIETKH.
TpancniopTHele cuctembl pacTeHuil. Beinenenue y pacteHuil. 3amura y
MHOTOKJIETOUYHbIX pacTeHuil. Kyrukyna. CpenctBa macCUBHOM M XMMHUYECKOH
3amuThl. OUTOHIUBI.

PasgpaxxumocTe M peryisnus y OpraHusmMoB. Pa3zgpakuMocTs M peryisanus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PoctoBrie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOTOKIETOYHBIC  JKMBOTHBIC. B3amMOCBSI3bp  YacTeii  MHOTOKJICTOYHOTO
opranu3ma. TKaHHW, OpTraHbl U CUCTEMBI OPTaHOB MHOTOKJIETOYHOTO OpTraHHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHU KUBOTHBIX U YEJIOBEKA. THIIBI
KUBOTHBIX TKaHEH: SIUTEINANbHAs, COCIUHUTENbHAs, MBIIICYHAs, HEpBHAS.
OcobenHoctn cTpoeHUs, (GYHKIMA H PACIOJIOKEHUS TKaHEH B opraHax

JKHUBOTHBIX U YCJIOBCKA

4.6

Opranbl U CUCTEMBI OPraHOB >KMBOTHBIX. DYHKIIMM OPTraHOB M CHCTEM OpPraHOB.
Onopa Tena opraHu3mMoB. CKeJleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyXHbIli U BHYTpeHHUH ckejeT. CTpOeHHE U THUIIbl COSIUHEHUS
KOCTEH.

JIBm>keHHMEe MHOTOKJICTOYHBIX JKMBOTHBIX. IluTanme xuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. J[pIxaHue xuBoTHBIX. KoxkHOe apixanue. JXKabepHoe u
JIErOYHOE JhIXaHHE.

JIpIxaHue TMO3BOHOYHBIX >KMBOTHBIX. DBOJIOLIMOHHOE YCJIOKHEHHE CTPOCHHS
JETKUX MO3BOHOYHBIX JKMBOTHBIX. JIpIXaTellbHAsl cHUCTeMa 4YelloBeKka. MeXxaHu3M
BEHTWIALIMM JIETKUX Yy MTUL W MIEKONMUTAIOMMX. TpaHCIOPT BEIIECTB Y
opraHu3MoB. TpaHcoOpT BemEeCTB y KMBOTHBIX. KpoBEeHOCHas cucremMa u e
opranbl.  KpoBeHOCHass ~ cucTemMa  TMO3BOHOYHBIX  KHBOTHBIX.  Kpyru
KpoBOOOpamieHusi. DJBOJIONMOHHBIE  YCIOKHEHUS CTPOCHHS KPOBEHOCHOM
CHCTEMBI MO3BOHOYHBIX XUBOTHBIX. Bbijenenue y opraHu3moB. Beijgenenue y
KUBOTHBIX. COoKpaTuTenbHble Bakyoau. Opransl BeiieneHus. CBs3b MOJOCTH TEIa
C KPOBEHOCHOM W BBIICIHUTENBHON cHUcTeMaMu. BrineneHne y MO3BOHOYHBIX
KUBOTHBIX. 3allUTa Yy MHOTOKIETOYHBIX JKMBOTHBIX. I[IOKpoBBI M uX

IIPONU3BOJAHBIC.




PazmpaxuMOCTh M pEeryJsIys y OpraHu3MoB. Pa3ipakuMoCTh y OJTHOKJIETOYHBIX
opraHu3MoB. Takcuchl. Pa3mpakUMOCTP W peryisimus y MHOTOKIIETOYHBIX
pactenuii. PocToBbIe BemecTBa 1 X 3HAUCHHE.

HepBHas cucrema u pedieKTopHas peryssiiys Yy MHOTOKJIETOYHBIX JKHBOTHBIX.
HepBHas cuctema u €€ oTAebl. DBOTIONMOHHOE YCIOKHEHNE CTPOCHUST HEPBHON
CHCTEMBI y KHBOTHBIX.

PazpaboTka aiaroputMoB M nporpamMMm s 3(PQPeKTHUBHON (HYyHKIMOHATIBHON
aHHOTAllUM  TEHOMOB,  TPAHCKPUITOMOB,  NPOTEOMOB,  MeTa0OJIOMOB

MHKPOOPTaHNU3MOB, paCTeHHﬁ, JKHUBOTHBIX M YCJIOBCKA

OpFaHI/ISM YCJIOBCKA M €TI0 3J0POBLE

5.1
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OpraHel ¥ cuCTEMBI OPraHOB yesnoBeka. OTIesbl TOJIOBHOTO MO3ra IT03BOHOYHBIX
KHUBOTHBIX. Pednexkc u pednexkropHas nyra. be3ycioBHble U YCIOBHBIE
peduiekcbl. 'ymopanbpHast peryisinust M SHAOKPUHHAS CHCTEMa >KUBOTHBIX U
yesioBeka. JKenesbl SHAOKPUHHOW CUCTEMBI U UX TOPMOHBIL. J[elicTBUE TOPMOHOB.
B3anMocBs3p HEpPBHOM W SHIOKPUHHOW cucTeM. [umortamamo-runodusapHas

cucreMa. Pediekc u pedriekropnas gyra. besycnoBHbie 1 ycioBHBIEC pedIeKChI

3amuTa opranu3Ma ot Ooiyesnel. IMMyHHas cuctema 4elioBeka. KiieTouHblid u
TYMOpQJIbHBIA MMMYHHUTET. BpOXAEHHBINA, TPHOOPETEHHBIN criernuduIecKuit
UMMyHHUTET. Teopuss KIOHaJIbHO-ceNeKTUBHOro ummyHutera (I1.Dpmux,
®.M.bepuer, C.Toneraa). BocnanuTenbHble OTBETHI OpraHu3MoB. Poib

BPOKAEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI
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KpoBeHocHast cuctema u e€ opranbl. Cep/ie, KpOBEHOCHBIE COCYIIBI U KPOBb.

Kpyru xpoBoob6pamenusi. Pabora cepaia u e€ perymsius

54

Jpixanue genoBeka. Juddysus ra3oB yepe3 MOBEPXHOCTh KIETKU. J[pIxaTrenbHas
cuctemMa 4YenoBeKka. JIpIxaTenbHas MOBEPXHOCTb. Perynsuus  JAbIXaHUS.

JIpIxaTeabHble 00BEMBI

5.5

HI/IH_ICBapI/ITeJ'IBHaH CHUCTCMA YCJIOBCKaA. OTI[GJ'IBI MUIICBAPUTCIIBHOIO TpaKTa.
HI/IH_ICBapI/ITeJ'IBHBIC KCJIC3HI. BHy’I’pHHOJ’IOCTHOG n BHYTPHUKIICTOYHOC

IMUIICBAPCHUC

5.6

IToxpoBbl m ux mnpousBognsle. Oprasbl BbeneHus. Ilouku. Crtpoenue u
¢byHKIMOHMpOBaHUEe HeppoHa. PUIBTpaAIMs, CEKpels 1 00paTHOE BCachIBaHHE

KaK MCXaHHU3MbI pa6OTBI OpTraHOB BBIACJIICHUA. O6pa3OBaHI/IC MOYH Yy YCIIOBCKaA

5.7

Z[BI/I)KGHI/IG YyeJIoBeKa: MEblieuHas cucteMa. CKeJIeTHbBIC MBIIIBI U HUX pa60Ta.

CTpOCHI/Ie U THUIIbI COeTUHEHUS KOCTEH

Teopus 3Bomonnu. Pazsutre xu3Hu Ha 3emMie

6.1

9BOJ’IIOI_[I/IOHH8,$I TCOPUA 4. I[apBI/IHa. Hpe,Z[HOCbIJ'IKI/I BO3HUMKHOBCHUA

AapBUHH3MA. Kuzue n Hay4Has JCATCIbHOCTDb 4. I[apBI/IHa.




JIBroxymue cwibl dBoonMKA BUAoB 1o Y. JlapBuHY (BBICOKass MHTEHCHUBHOCTH
Pa3MHOKEHHUSI OpPTraHW3MOB, HACIEJICTBEHHas W3MEHYMBOCTh, Ooppba 3a
CYILECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH OTOOD).

Odopmienne cuaTeTnyeckoi Teopuu sBoioruu (CTD). HelTpanbHas Teopus
sBooid. COBpeMEHHasl SBOJIOIMOHHAS OHOJIOTHs. 3HAYCHHE HBOJIIOIIMOHHON

TCOpHUU B (I)OpMPIpOBaHI/II/I CCTCCTBCHHO-HaquOﬁ KapTUHBI MHpa

6.2

[Momymnsimust Kak »yeMeHTapHas enuHuna SBOMONUH. COBpEMEHHBIE METObI
OLIEHKM T'e€HETUYECKOro pa3sHooOpa3ust M CTPYKTypbl mnomyisiuuii. M3menenue
reHooHJa MOMYJISALUU KaK 3JIEMEHTapHOE 3BOJIIOLIMOHHOE SIBICHHE. 3aKOH
reHeTuueckoro paBHoBecus JIx. Xapau, B. BaitnGepra.

OnemeHTapHble  (DaKTOphl  (OBWXKYIIME CHJIBI) ABOJIONUH. MyTalMOHHBIN
nporiecc. KomOumHaTuBHast u3MeHUMBOCTh. Jlpeiid TeHOB — ciydaiiHble
HEHANpaBJIeHHbIE HW3MEHEHHWs 4YacToT auiened B momymsanusax. Oddekr
OCHOBATEJIA. Murpanuu. N3onsanus MTOIYJISLIMMN: reorpagudeckas
(mpocTpaHCcTBeHHas ), Orosoruueckas (penpoyKTUuBHas ).

EctectBennblii  orTOOp — HampaBingoomui  ¢gakrop dBoiouud.  Dopmbl
€CTEeCTBEHHOT0  OTOOpa: JBIXKYIIMH, CTaOMIU3UPYIOIIUH, pPa3pbIBAIOLINI
(mu3pynuBHbIN). [TomoBoit oTOOD.

[IpucniocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yJbTaT  MHKPOAIBOJIOLIMU.
Bo3nukHOBeHHEe  mpUCIIOCOONEHMI y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantauuu. [Ipumepsl npucnocobneHuit y opranu3mMoB. OTHOCUTENBHOCTh
IIPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepuum u CcTpyKTypa. BumooOpa3oBaHue Kak —pe3yibTar
MUKpOdBoOJtoNMK. M3omsamus — kimoueBoil (akrop BumooOpazoBanus. Ilytu u
CIOCOOBI BUJI000pa30BaHUS: aJuIoNaTpUUECcKoe (reorpaduueckoe),
CUMIIAaTpUYEeCKOe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIUILUIOMIU3ALINS,
rudpuaunsanys). JJInTenbHOCTh 3BOIIOLMOHHBIX ITPOLECCOB.

Mexanu3msbl (GOpMHUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posb 3BOMIONIMOHHON OGuONOTMU B Pa3pabOTKE HAayYHBIX METOAOB COXPAaHEHUs
O0uopazHooOpa3us. MUKpPOIBOIIONUS M KOJIBOJIOIUS IMAPA3UTOB M UX XO3SEB.
MexaHu3mbl GOPMUPOBAHUS YCTOMIMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 00PHOBI

Cc Hel

6.3

Metoabl M3ydeHUs MaKpOdIBOIIOIUH. [lalleOHTONOTHYECKHE METObl M3YUYCHUS
somtorn. [lepexomanabie GOpMbI U GUITOTEHETUYECKHE PSITBI OPTaHU3MOB.
buoreorpaduueckue metoasl n3yuenus sBosroruu. CpaBHeHue Giopsl U (hayHbI
MaTepHUKOB M OCTPOBOB. buoreorpaduueckue obnactu 3eminn. Bunbi-onneMuku u
PEIIUKTHI.

9M6pI/IOHOFI/I‘{eCKI/Ie u CpaBHI/ITCHLHO-MOp(I)OJ'IOFI/I"ICCKI/IG METOAbl M3YUCHUA




ABONIONMU. ['€HeTUYeCKHe MEXaHWU3Mbl SBOJIOIMH OHTOTEHE3a W TIOSIBICHUS
OBOJIIOIIMOHHBIX  HOBIIECTB. | OMOJIOTMYHBIE ¥  AHAJOTHMYHBIE  OPTaHbl.
PynumenrtapHsle  opranbl ¥ aTaBU3Mbl.  MOJEKYJISIpHO-T€HETHYECKHE,
OMOXMMHYECKHMEe M  MaTeMaTHMYeCKWe  METOIbl  U3YYEeHHUS  DBOJIOLUU.
I'omonoruunsie reHbl. COBpeMEHHbIE METOMBI MOCTPOCHHS (PUIOTeHETHUECKHUX
JIEPEBHEB.

XpOMOCOMHBIE MyTaIlUU U 3BOJIIOLIMS TEHOMOB.

OO0mue 3akoHOMEpHOCTH (MpaBWiIa) 3BOIIONUU. HeobpaTUMOCTh 3BOIIOIUU.

AI[aHTI/IBHa}I paauanus. HepaBHOMCpHOCTB TCMIIOB 3BOJIOIINHA

6.4

Hayunble rumote3sl MNPOUCXOXKACHHS JKM3HM Ha 3emiue. AOuoreHes u
nancrnepmus. JloHay4dHbIe TIPEICTABICHUS O 3aPOKIACHUH KU3HU (KPEaluOHU3M).
['mnoTte3a MOCTOSTHHOTO CaMO3apOXKACHUS KU3HU U €€ ONMPOBEPIKEHUE OMBITAMU
®. Pemu, JI. Cnamnanuanu, JI. Tlactepa. Ilpoucxoknenue KU3HU H
acTpoOuoJIOTHsl.

OcHOBHBIE ATanbl HEOpraHWYECKOW HBomoIMu. [lmaneraphas (reosiormueckas)
ABONIONUA. XHUMHYECKash »JBOIIONUA. AOHWOTCHHBIA CHHTE3 OPTraHUYECKHX
BemecTB u3 Heopranmudeckux. Omeir C. Mwmepa u I'. HOpu. OO6paszoBanue
nojauMepoB u3 MoHoMepoB. KoaunepBathas runote3a AWM. Onapuna, rumoresa
nepBuyHOoro OynboHa J[x. XonmelHa, reHeTwdeckas rumoteza . Mémrepa.
Pu6osumer (T. Yek) u rumoreza «vmumpa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BOBHUKHOBEHUE MPOTOKIIETKH.

Uctopust 3emnun u meroasl €€ u3yudeHus. MckomnaeMble OpraHMYECKHE OCTaTKU.
I'eoxpononorust u e€ Metoasl. OTHOCHUTENbHAS W aOCONMIOTHAS TEOXPOHOJIOTHS.
['eoxpoHonOruyeckas mKasna: 30Hbl, SPbl, IEPUOJIbI, FTIOXU.

Hauanbnble aTansl oprannyeckoit 3Bosronuu. [losBieHne M 3BOIIOLUS MEPBBIX
KJIETOK. OBONIONHS MeTa0onu3Ma. BO3HHKHOBEHHE TMEPBBIX OKOCHUCTEM.
CoBpeMeHHBIE MUKPOOHBIE OMOTINIEHKH KaK aHaJIOT MEPBBIX Ha 3eMJIe COOOIIECTB.
Crpomatonutsl. [IpokapuoThl U DyKapHOTHI.

[Ipoucxoxnenue sykapuoT (cUMOHOreHe3). DBOJIOLMOHHOE MPOUCXOXKICHUE
BUpPYCOB. IIponcxoxIeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HHKHOBEHUE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIC dTambl HBOJIOIUU BBICIIMX pacTeHuid. (OCHOBHBIE apoMOpPQO3bI
pactreHuid. Bpixoa pactenuid Ha cymry. [losiBlieHHMEe CHOPOBBIX pacTeHUH U
3aBoeBaHne uMHU cymu. CemeHHbIe pacTeHus. [IpoucxoxaeHue IBETKOBBIX
pacTeHuM.

OcHOBHBIE 3Tallbl SBONIOIHUH KUBOTHOrO Mupa. OCHOBHBIE apoMopdo3bl
KHUBOTHBIX. BeHnckast ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX
TunoB. [lepBbie xop0BbIe KUBOTHBIE. JKU3Hb B BOJIE. DBOJIOLMS TO3BOHOYHBIX.

[Tpoucxoxnenne ampubuii 1 pentwiuil. [IporcxoxnaeHne MICKOMUTAIOMUX H




ntuil. [Ipunnun kmodeBoro apomopdosza. OcBoeHHE O€CIO3BOHOYHBIMH U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTne xu3HM Ha 3emiie 10 3paM U MEepUoJaM: apxe, IPoTepo30id, Maneo30u,
Me3030#, KaiHO30M. OOmas XapaKTEepPUCTHKAa KIUMaTa M TEOJOTHYECKUX
npoueccos. [losBneHne 1 pacuBeT XapaKTepHBIX OPTaHU3MOB. YTlIe00pa3oBaHUE:
€ro YCIIOBHSI M BIUSTHUE Ha Ta30BBIA COCTaB aTMOC]EPHI.

MaccoBble BBIMUpAHUS — HKOJOTMYECKHE KPHU3UCHI mpouwioro. [lpuuuHbel u
CJIEACTBUSI MacCOBbIX BbIMUpaHHM. COBPEMEHHBIN SKOJIOTMYECKUM KPHU3UC, €ro

0COOEHHOCTH

6.5

Pasnenel m 3amaunm aHTpomosoruu. Metonel aHTponosiorud. CTaHOBIEHHE
IIPEICTABICHUIN O IPOUCXOKIEHUH ueoBeka. COBpEMEHHbIE HayUHbIE TEOPUH.
CxoncTBO 4yenoBeKa € KUBOTHBIMH. CHCTEMAaTHUECKOE MOJIOKEHUE YEJIOBEKA.
CBunerenbcTBa  CXOACTBA  Ye€JIOBEKa C  JKUBOTHBIMHU:  CPAaBHUTEIBHO-
Mopdonorudeckue, AMOPUOJIOTUYECKHE, (U3HOIOT0-OMOXUMHIYECKHE,
noBegeHueckrne. OTINYMS YeJI0oBeKa OT KHUBOTHBIX. [IpAMOX0XkIeHNEe U KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMN
CUCTEMBI.

JIBmkymme cuibl (QakTophl) aHTpOMOreHe3a: OMOJOrMYecKHe, COLMaIbHBIC.
CooTHoleHrne OMOIOTMYECKUX U COLUANBHBIX ()aKTOPOB B aHTPOIIOTEHESE.
OCHOBHBIE CTaUU aHTPOINOreHE3a. ABCTPATIONUTEKN — IBYHOTHE MIPEIKHU JIFOJAECH.
YenoBek  ymenblid, INEpBbIE  M3FOTOBJICHUA  Opyaud Tpyxa. UYemnosek
OpSIMOXOAAIIMM M TEepBbIM BbIXOA JroAed 3a mpenensl Adpuku. Yenosek
reiiensoeprckuii — oOLIMI MpeloK HeaHAEPTATbCKOrO YelloBeKa M YelloBeKa
pasymHoro. YenoBeK HEaHIEPTAJbCKUN KaK BHUJ JIIOJEH XOJIOAHOTO KIMMATa.
UYenoBek pasyMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHM YEIIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npeaenamMu A(QpHkH.

DBOJIIOLUST  COBPEMEHHOT0 4YelloBeKa. ECTECTBEHHBI OTOOp B MOIMYJSALUSAX
yesioBeka. MyTallMOHHBIN Tpolecc U nonuMopdusM. I[lomynsiiioHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3G(EKT oCHOBATENs» B MOIMYJISAIUAX COBPEMEHHOTO
YEJI0BEKa.

Uenoseueckue pacel. Ilonstue o pace. bousbluve pacel: eBporneouaHas
(eBpasmiickasi), aBCTpajO-HErpoUJHAs  (dPKBaTOpUAJbHAsI),  MOHTOJOHMIHAS
(a3maTcko-amepuKaHcKkas). Bpems u myTH pacceieHHs ueloBeKa MO IUIaHEeTe.
EnunctBo  yenoBeueckux pac. HayyHas  HeCOCTOSITENBHOCTh — pacusMa.
[IpucnocoOneHHOCTh YelnoBeKa K pa3HbIM YCIOBHUSM OKPYJKAIOLIEH Cpembl.
Bnusinue reorpadudeckoid cpeasl U Ipeiipa reHoB Ha MOPQOIOTHIO U

(I)I/BI/IOJ'IOI“I/IIO YCJIOBCKaA

ODKOCHUCTEMEI U MpUCymurue MM 3aKOHOMEPHOCTH




7.1

Pa3nensl u 3agaun sxosiorun. CBA3b KOJOTUU C IPYTUMU HAYKaMHU.
Metoael skosnoruu. IloneBele HaOmOAEHUS. ODKCHEPUMEHTHl B  OKOJOTHU:
NpUpOJHbIE W JabopaTopHble. MopaenupoBaHue B SKOJIOTHH. MOHHUTOPUHT

OKPY’KaIOIIECH CPe/Ibl: JIOKATbHBIN, pErHOHAIBHBIN U TJI00TBHBIN

7.2

Okonornyeckne (GakTopbl U 3aKOHOMEpHOCTH uX zeictBus. Knaccuduxaums
9KOJIOTUYECKUX (PAaKTOpOB: abuoTHYEeCcKHe, OMOTHYECKHE, aHTPOIIOTrEHHbIE.
OOme 3aKOHOMEpPHOCTH JEHCTBHMS 3Kosorndeckux ¢akropos. IIpasuio
munumyma (K. Hlnpenrens, FO. JIu6ux). TonepantHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abunornueckue (axropbl. CBeT kKak sKoyoruueckuit (axrop. JleiicTBue pa3zHbix
Y4aCTKOB COJHEYHOTO CHEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHUE TPYIIIBI
pacTeHHil M JKMBOTHBIX 110 OTHOIIEHMIO K cBeTy. CHUrHajgbpHas poOjib CBETA.
@oTonepruoInu3M.

Temmeparypa kak osKojJormueckuii Qakrop. JlelicTBHEe TemmepaTypbl Ha
opranusmsl. [ToMKMIOTEpMHBIE U TOMOHOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak 9konoruyeckuit ¢akrop. IlpucnocoOnenus pacteHuid K
HOJJIEp&KAaHUI0 BOJHOro OanmaHca. Kiaccudukanust pacTeHUl MO OTHOLICHUIO K
BoJe. [IpucnocoOenus )KMBOTHBIX K U3MEHEHUIO BOAHOTO PEXHMMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3e€MHO-BO3/YIIHAs, I1OYBEHHas,
riyOuHHasE ~ MOJAINOYBEHHAs, BHYTpPUOpPraHW3MEHHas. (DU3UKO-XUMHUYECKHUE
0COOEHHOCTH cpel OOuTaHus OpraHu3MoB. IIpucrnocoGiieHus OpraHu3MoB K
KU3HU B Pa3HbIX CpEAaAX.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMbL. CyTOYHBIE U FOJINYHbBIE
putMblL. 1IpHrcroco0IeHHOCT OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIOBHM
AKU3HU.

XKuznennsie popmer opranu3moB. [lonsTue o xuzHeHHON (opme. JKU3HEHHbIE
(GopMbI pacTeHuil: AepeBbs, KyCTapHMKH, KyCTapHHUYKHM, MHOTOJIETHHE TpPaBbI,
oJlHoJieTHUE TpaBbl. JKu3zHeHHbIe (POPMBI JKUBOTHBIX: TUAPOOHOHTHI, T€OOHOHTHI,
a’poOHoHTBL. OCOOEHHOCTU CTPOEHUSI U 00pa3a KU3HHU.

buotnueckue dakTopbl. Bumbl OMOTHYECKHMX B3aUMOACHCTBUMN: KOHKYPCHIIHS,
XHUIIHUYECTBO, cuMOMO03 U ero ¢opmsl. Ilapazutusm, koonepauus, MyTyaausM,
KOMMEHCaIN3M (KBapTHPaAHTCTBO, HaxJICOHMYECTBO). Herpoduueckue
B3aUMOJEHCTBUS  (Tomuueckue, (Qopuueckue, (¢dadbpuyeckue). 3HaUCHUE
OMOTMYECKMX B3aMMOJEHCTBMIA JUIi CYyLIECTBOBAaHHMS OpraHU3MOB B cpelne

0o0UTaHuA. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUSA

7.3

DKOJIOTHYECKHE XaApPaKTCPUCTUKU TIOITYJIAINH. HOHy.]'IHI_[I/IH Kak Ouoyornyeckas

cucreMa. Posib HEOHOPOIHOCTH cpelibl, pU3HMUECKuX 6apbepoB U OCOOCHHOCTEN




OHMOJOTUM BUJIOB B (DOPMHUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpPbI MOMYJISLIUM.
OcCHOBHBIE MOKa3aTeau NOMYJSLWN: YUCIEHHOCTb, INIOTHOCTb, BO3PAacCTHAs H
II0JIOBAasi CTPYKTypa, pOXKAAEMOCTb, IPHUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpaLus.

Okosnorudeckass CTpykTypa mnomyysanuu. OLleHKa YHCICHHOCTH IIOIYJIALIHH.
JIluHaMuKa TOMyJISALUUA U €€ peryJianus. buoTudeckuil moTeHuuan MOIMyJIALUN.
MonenupoBanue JOUHAMHMKU —nomyisuuu. KpuBble pocTa  UHCIEHHOCTH
nomyisiuuu. KpuBble BbDKHMBaHMSA. Peryisnus 4MCIEHHOCTH MOIYJISILMI: POJb
(GakToOpOoB, 3aBUCAIIUX M HE 3aBUCAIIMX OT IJIOTHOCTH. OKOJOTHYECKHE
cTpareruu BUJ0B (r- u K-cTparerumn).

[TonsiTie 00 dKojormveckod HuUme Buaa. MecrooOuTtanwe. MHoromepHas
Mozenb sKkoiormyeckon Humum Jk.M. XarumHcona. PazMepsl skoinormyeckou
Humy. [loTeHnIManbHas U peaan30BaHHAS HUILIH.

Bun xak cucrema mnomynsuumid. Apeaisl BUAOB. Buabsl M MX KU3HEHHbIE
CTpaTerud.  3aKOHOMEPHOCTH  TOBEIEHUS U MHUIpaluil  >KMBOTHBIX.

buonornueckue nHBa3zun JYy>KCPOAHBIX BUJ0OB

7.4

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexnay
opranu3sMamMu B OuoreHoze. DkocucremMa Kak OTKpbiTas cucrema (A.Jx.
Tencnu). @yHKIMOHAIBHBIE OJIOKM OPraHU3MOB B IKOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTBI, penyleHTol. Tpoduueckue ypoBHH. Tpoduueckue 1enu U CETH.
Abuotndeckue 61m0ku sKocucteM. [1ouBbl M Wbl B 3KocucTeMax. Kpyrosopot
BELIECTB U ITOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE IIOKa3aTeIM 3KOCHCTEMBbI. buomacca M mpoaykuus. DKOJIOTHYECKUE
nmupaMuJabl YACCII, 6I/IOMaCCBI 1 DOHCPI'Uu.

HamnpapnenHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKueccud. llepBuuHble U
BTOPUYHBIE CYKLIECCMM M MX IPUYUHBL. AHTpPONOI€HHBbIE BO3JCHCTBUSA Ha
cykueccun. KimmmakcHoe coobmiectBo. bruopasnoobpasue u moiHota KpyroBopoTa
BEIIECTB — OCHOBA YCTONUMBOCTU COOOIIECTB.

[Ipuponnble 3KOCHCTEMBL. AHTPONOIEHHBIE 3KOCHCTEMBI. ATPOIKOCHCTEMA.
ArpoueHo3. Paznnuns Mexx1y aHTpOIIOT€HHBIMU U IPUPOAHBIMH SKOCHCTEMAaMHU.
Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojackas ¢uiopa u
(dayna. CuHaHTpOnM3anMs TOPOACKON ¢ayHbl. bronornyeckoe u X03siiCTBEHHOE
3HaYEHUE arpod’KOCHCTEM M ypOO3IKOCHUCTEM. 3aKOHOMEPHOCTH (HOpMHpOBaHUS
OCHOBHBIX B3aUMOJCHCTBHI OPraHU3MOB B 9KOCHCTEMAX.

[lepeHoc »HEepruM U BELIECTB MEXKIY CMEKHBIMU IKOCHCTEMaMU. Y CTOMYUBOCTD
OpPraHW3MOB, TMOMYJSIUNA ¥ OSKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPONIOTEHHBIX BO3ICUCTBUN

7.5

buocepa — oOmemnanerapnas oOosouka 3emiid, TAE€ CYIMECTBYET WU




cyuiecTBoBasia >ku3Hb. Yuenue B.M. Bepnaackoro o Ouochepe. ObGnactu
6uocgeps! u e€ coctas. Kupoe BeniecTBo Ouocepsl U ero PyHKINH.
3akOHOMEPHOCTH cymecTBoBaHus Ouocdepnl. OcoOeHHOCTH Ouochepsl Kak
rnobanpHON  3KocucTeMbl.  JlMuHamu4eckoe — paBHOBecue B Omocdepe.
KpyroBopoTsl BemecTB u Ouoreoxumudeckne NUKIBI (yriepona, a3ora).
PutmudHOCTS siBeHuii B 6uocdepe.

3onanbHOCTh OMOc(epsl. TlonsaTre o Ouome. OCHOBHBIE OMOMBI CyIIU: TYHpa,
XBOWHBIE Jieca, CMEIIAHHBbIE M IIMPOKOJMCTBEHHbIE Jeca, CTENH, CaBaHHBI,
MYCTBIHM, TPOIMYECKHUE Jieca, BBICOKOTOpbs. Kiumar, pacTUTENnbHBI WU
KUBOTHBII MUp OMOMOB CYLIH.

CrpykTypa U (DYyHKIHS >KUBBIX CHCTEM, OLIEHKAa MX PECYpCHOrO MOTEHIMAajIa U

ounochepHbIx QyHKIHIHA

7.6

DKOJOTUYECKUEe KPU3UCHI U UX MPHUUMHBEL. BosnmelicTBue denoBeka Ha Ouocdepy.
3arps3HeHue BO3IYIIHONW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHUE BOJHOW CPEJbl.
OxpaHna BOAHBIX pecypcoB. Pa3pymenue nousel. OXpaHa MOYBEHHBIX PECYpPCOB.
HN3Menenune knmumara.

AHTPONOreHHOE BO3JECHCTBHE HA PACTUTENBHBIA W JKUBOTHBIM mup. OxpaHa
PaCTUTENBFHOTO W KUBOTHOrO Mupa. OCHOBHBIE MPHUHILHUIIBI OXPaHbl MPUPOIBL.
Kpacuple kHurun. Ocobo oxpanseMble mnpupoansie Ttepputopuu (OOIIT).
Boranunueckue cajpl U 300JI0THYECKUE TAPKU.

OcCHOBHbIE TPHUHLHUIIBI YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA U TMPHUPOBIL.
PanonanpHOE€  MPHUPOJOINONIB30BAHHME U COXpPaHEHHE  OMOJIOTHYECKOro

pa3zHooOpaszus 3eMiun




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

[Taceunuk B.B., Kamenckuii u np.: buonorus. 10 knacc. YueOHuk. YrinyOnEHHBINA
ypoBeHb. DII. JInnus xusuu. M., «lIpocsemenue», 2021r.
[Taceunuk B.B., Kamenckuii u np.: buonorus. 11 knacc. YueOHuk.

Yrayonéunsiit ypoBeHb. OII. Jlunus xuznu. M., «[IpocBemenue», 2021r.

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

bornanos H.A. KonTposbHO-u3MepuTensHbie Matepuaisl. buonorus. ®I'OC. 10
knacc. M., «BAKOy», 2015 1.

bornanos H.A. KonTponbHo-n3mepurensubie Matepuainsl. buonorus. ®I'OC. 11
kiacc. M., «cBAKOy», 2014 .

Nmikuna U.®. buonorus. 11 kinacc. [Toypounsie miansl (o yueOHUKy «O01as
ouostorus» nox penakiueit bemsiea J1.K, Pysunckoro A.O.).

XKyxos U.B. buonorus. OcCHOBBI TeHETUKH. MeHIeTn3M. YPOKH C
UCIIOJIBb30BaHUEM MOIYJNIBHOM TexHONMOoTUH. 10 Kitacc. Bonrorpan, «Y4uurensy,
2007 r.

Bousrorpan, «Yuutens-ACT», 2001 r.

Nmkuna U.®. buonorus. 10 kiacc. [Toypounsie miansl (o yueOHUKY «O01mas
ouonorus» nox peaaknuen bensesa JI.K, PyBunckoro A.O.). Bonrorpan,

«Yuutenn-ACTy», 2001 1.



Kynes A.B. O6mas 6uonorus. [loypounoe mmaaupoBanue. 11 kimacc. CaHKT-
[lerepOypr, «Ilapurer», 2001 r.

Jleconen ILII., Jleconen T.A. Ypoku O1osioruu ¢ mpuMeHEHUEM
uHdopMaImoHHbIX TexHoNorui. 11 knacc. Meroauueckoe mocoodue ¢
AJEKTPOHHBIM IpuioxeHueM. M., «Ilnaneray, 2016 r.

Tepemon A.B., IlerpocoBa P.A. buosnorus. 10. ITocobue s camocToATeIbHON
paboThl oOy4aronuxcs (yriay0J€HHbIN ypoBeHb). M.,

«Muemosunay, 2020 r.

[Taceunuk B.B., [lIsenos I'.I"., Ebumoa T.M. buonorus. [loypounsie
pa3zpabotku. 10-11 k. YroyOneHHbIN ypOBEHB

®omuna T.T. buonorusa. O6mas 6uonorus. [Ipaktukym. 10-11 kmaccer.
Yrnyoneunsiiit yposenb. (YMK nog pen. B.K. LllymHoro, yriay0iaeHHbIH ypOBEHb)

TepemoB A.B., IletpocoBa P.A. buonorus. 10-11 knaccel. (yriryOiaéHHbIN
YPOBEHb): METOAUYECKOE MMOocooue JiJIsl yunuTtens, MHeMo3uHa

®omuna T.T. buonorus. Meroandeckue pekomenaanuu. 10-11 kmaccel. (YMK
nox pen. B.K. lllymuoro, yriny0neHHbii ypoBeHb)BopooséBa O.B. Ypoku
OMOJIOTUH ¢ TPUMEHEHUEM MH(OPMAIIMOHHBIX TeXHONOrui. 10 Kacc.
Metoauueckoe nmocodue ¢ 3IEeKTpOHHBIM npuioxkenueM. M., «Ilinaneray, 2012 r.
Briconkas M.B. Tpenaxép mo o6miert ononoruu s ydamnuxcst 10-11 kimaccoB u
MOCTYIAIOIUX B BYy3bl. TpeHUpPOBOYHBIE 3a1auu. Bonrorpan, «Yuurensy, 2005 1.

XKurapes u n1p. OcHoBBI SK070THH. COOPHUK 3a71a4, YIPAKHCHUN 1



npaktuyeckux padot. 10(11) kmaccer. M., «Ipodar, 2002 r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET

bu6mmorexa [{OK https://m/edsoo.ru

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/11/

http://school-collection.edu.ruEaunas xomnekius mudpoBbix 00pa3oBaTeIbHBIX
pecypcoB

http://fcior.edu.ru ®enepanbHblii HEHTP UHPOPMALIMOHHO-00PA30BaATEIbHBIX
pecypcoB (OILINOP)

http://bio.1september.ru Bce aist yaurens 6uonoruu
http://college.ru/biologiya/ OTkpsITHIN KOUTeMXK: bronorus
http://www.sbio.info Bcst Ouonorus

http://www.mgsun.ru/ 3oonoruueckuii myszeit B Cankr-IlerepOypre
http://www.paleo.ru/museum/ ITaneonTtonoruueckuii my3eit PAH

http://www.ekazoo.ru/ EkatepunOyprckuii 300napk
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